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ProFile Sales Kit 


ProFile Technical Review 


This section of the ProFile Sales Kit will give you an overview of the 
technical details of the ProFile Personal Mass Storage System for the Apple 
///. It is intended to be a summary only, and is not a detailed explanation 
of the engineering aspects of the ProFile. This information is presented to 
give you a better understanding of the quality, reliability, and 
performance that Apple has built into ProFile, and to prepare you to answer 
technical questions raised by your customers. Additional information 
regarding the ProFile can be found in “Section Dp” of this Sales Kit. 


What is ProFile? 


ProFile its a Winchester technology hard disk drive designed to operate 
with the Apple /// personal computer. It has a formatted storage 
Capacity of 5 Megabytes, which 1s essentially the same as 35 floppy 
disks (the Apple /// disk drive uses floppies that have a capacity of 
140K Bytes). The ProFile will, as you can see, enable you to store large 
amounts of data on a single device. You are also able to store files 
that are larger than the 140K floppies that you usually use. In 
addition, you are able to access your data much faster with the ProFile 
than with the Disk ///. 


The ProFile physically consists of three main assemblies. They are the 
ProFile drive, the Apple /// interface card, and the interconnect cable. 
The ProFile has its own power supply, and as such does not rely on the 
Apple /// for Operating power. Functionally, the ProFile consists of 
five major modules: 


1. The Controller Card 
2. The Power Supply 
3. The Analog Card 


4. The Head Disk Assembly (HDA) with motor control board 
5. The Interface Card 


The following sections describe the function of these modules in detail. 


The Contoller Card 


Functionally, the controller provides communcations with the Apple ///, 
provides signals to read and write serial data on the disk, moves the 
heads to the proper track, and monitors error conditions. The controller 
consists of a Z8 microprocessor, 2K bytes of RAM, error detection logic, 
and read/write control logic. 
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The Z8 provides an intelligent interface to the Apple ///. High level 
commands, such as read, write, and status, are passed to the 28 through 
the RAM. The Z8 executes the command and passes the result of the 
operation back to the Apple /// through the RAM. 


The controller also interfaces to the analog card to pass head control 
information to it. In this way the controller determines when read/write 
operations will cake place. The Z8 controls the stepper motor to move 
the heads from track to track (called “seeking”), selects one of four 
read/write heads, and writes sector marks on the disk during formatting. 


Read /Write functions are performed by the read/write logic on command 
from the 28. This logic in turn controls the parallel to serial data 
conversion when writing, and the serial to parallel data conversion when 
reading. To ensure the proper transfer of data, the controller does a 
CRC (cyclic redundancy check) of the serial data. If an error occurs, 
the Z8 will automatically perform an error recovery routine and try to 
relocate the data onto a different section of the disk. The sector 
causing problems will be removed from use to prevent future errors. 


To prevent heat butld-up in the drive, the Z8 removes power from the 
stepper motor if no commands have been received for 0.75 seconds. After 
3 seconds, the head is moved to a non data area of the disk to prevent 
accidental damage to data if a failure (such as power loss) occurs. The 
READY light on the front of the ProFile is lit whenever the controller 
is idle (not busy). 


Power Supply 


The power supply provides the +5VDC, +12VDC, and -12VDC needed by the 
ProFile for operation. The supply also contains monitoring circuitry to 
detect a power failure. Once a failure is detected, the head current is 
shut off to prevent the accidental writing of false data that would 
otherwise occur if a write operation were in process when the power 
failed. The power supply is completely shielded to eliminate the effects 
of electro magnetic radiation. 


Analog Card 


The analog card serves as the interface between the controller and the 
Head Disk Assembly (HDA). It consists of a data encoder, a data decoder, 
write driver, head select logic, automatic gain control (AGC) 
preamplifier, read detector, phase lock loop (PLL), and sector detector. 


The head select matrix selects one of the four heads for a read or write 
operation. The ProFile has two fixed disks in its HDA, and there are two 
heads for each disk (one for each side, since the disks are double 
sided). Thus you have a choice of four heads, depending on which section 
of the disk you are trying to access. Tt is not necessary for you to 
know which section of the disk you are trying to access; the controller 
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and the analog board take care of that for you. 


During a write operation, the serial data is encoded using a technique 
known as MFM. It is not important that you know what this is, just that 
it allows the maximum data storage with low formatting overhead. In 
otherwords, it lets you get a lot of data in a small amount of space. 


During a read operation, the AGC circuit amplifies the low level head 
signal (.6 to 2.0 mv) to a fixed signal level (1.0 volt). The read 
detector simply shapes the signal so that it appears in a standard 
fashion. The PLL and data decoder then convert this signal back into 
serial data, which is passed to the controller, which in turn converts 
it to parallel data and passes it to the Apple ///. 


When the disk is initially formatted, the sector boundaries are written 
to the disk (this is done by removing all read signals from certain 
sections of the media). During the read operation, the sector detector 
looks for these areas of no read signal, and signals the controller that 
a sector boundary has been found. 


Head Disk Assembly (HDA) 


The ProFile HDA is a random access storage device with two non-removable 
5 1/4 inch discs as Storage media. Each disk surface employs one movable 
head to service 153 data tracks. The total formatted capacity of the 
four heads and surfaces is 5 Megabytes (16 sectors per track, 532 bytes 
per sector, 612 tracks). 


High reliability is achieved through the use of a band actuator and open 
loop stepper head positioning mechanism. The read/write heads are 
mounted on a ball bearing supported carriage which is positioned by the 
band actuator connected to the stepper motor shaft. The inherent 
simplicity of the mechanical design and electronic control allows 
maintenance free operation for the life of the drive (designed for over 
10,000 hours MTBF). All PCB’s are mounted outside the HDA for easy 
serviceability. 


Mechanical and contamination protection for the heads, actuator, and 
discs are provided by an impact resistant aluminum enclosure. A self 
contained recirculating system supplies clean air through a 0.3 micron 
filter. a special spindle pup assures adequate air flow and uniform 
Cemperature distribution throughout the head and disk area. Thermal 
isolation of the stepper and spindle motor assemblies from the disc 
enclosure provides significantly greater “off track” margin (temperature 
changes are less likely to cause read errors). Additionally, read and 
write operations can be performed immediately after power on without 
waiting for thermal stabilization. 


A brushless DC drive motor rotates the spindle at 3600 RPM. The spindle 
is driven directly with no belt or pulley. The motor and spindle are 
dynamically balanced to insure a low vibration level. A brake is used to 
provide a fast stop to the spindle motor when power is removed. 
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The recording media consists of a lubricated thin magnetic oxide coating 
on a 130 mm diameter aluminum substrate. This coating formulation, 
together with the low load force, low mass Winchester type “flying 
heads", permits reliable contact start/stop operation. 


Interface Card 


The Apple /// interface card serves primarily to buffer the data and 
decoded control lines of the Apple /// for transmission to the ProFile 
controller card. The interface card may he plugged into any of the four 
Apple /// expansion slots. Eight bi-directional data lines and five 
control lines are connected to the ProFile controller card with a 
25-conductor cable. Each signal is buffered by an RC network fo EMI/RFI 
Suppression. Bytes may be transferred either one at a time or by DMA at 
1 Megabyte per second. 
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| ProFile ~- The Reliability story | 


With thousands of ProFiles already installed, we have been 
asked to explain what Apple has done to make the ProFile so reliable. 
This is how we do it: 


Design Simplicity: 


Experience shows that the fewer parts there are, the less 
that can go wrong. ProFile was designed to work in harmony with the 
personal computer, resulting in fewer electronic and mechanical parts 
than any comparable Winchester design. There are fewer things that 
can go wrong with ProFile. 


ProFile is designed to prevent problems: 


Throughout the design process, the question was asked: “What 
can go wrong?" The answers were taken into account as the design 
proceeded. For instance, ProFile moves the heads to a "parking 
position" off the data zone after three seconds of no activity. This 
prevents the loss of data if, for instance, the ProFile is dropped or 
jarred. ProFile constantly checks for errors during operation. After 
any change in tracks, ProFile verifies that the operation has been 
performed correctly. ProFile also checks that the heads are 
positioned accurately on a track before any read or write operation is 
performed. Unless the system requests that the ProFile do otherwise, 
data is always verified after a write operation. In all these cases, 
ProFile will correct the problem so that no errors occur. 


Many types of systems are prone to failures when the power is 
turned on or off. The ProFile power supply is designed to sense a 
power failure well before the internal DC voltages drop. This allows 
the intelligent controller in ProFile to prevent any data loss if the 
power fails or is turned off accidentally. The system will not begin 
any operation until the power is on for at least one second. 


Superior System Margins: 


For the user, a system with greater operating margins results 
in superior reliability. ProFile will operate correctly and handle 
data correctly under adverse environmental and mechanical conditions. 
For example, the packaging of ProFile enables it to withstand a one 
inch (2.5 cm) drop while operating, or a three inch (7.6 cm) angled 
drop while not operating. The HDA (head disk assembly) can be 
operated from 10°C to 60°C. This wide operating range, combined with 
a 75% efficient switching power supply allows ProFile to operate from 
10 to 40°C in still air without a fan! 


High speed, low noise ECL (emitter coupled logic) provides 
wide margins for the analog electronics section of ProFile. Motor 
speed is kept accurate within 4%. Automatic gain control combined 
with a unique "gated detector" can compensate for off track operation 
up to 20%. Data can be read correctly with up to 50% signal 
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ProFile can Detect and Even Correct Problems: 


The intelligent controller which is built into ProFile is 
continually checking the operation of the disk. In addition to the 
“problem prevention" functions already described, ProFile performs 
additional operations to assure that the user will never see a 
problem. These operations start the moment ProFile is turned on. 
After power-up, ProFile does a scan of the entire disk surface, and 
checks for any errors. Upon any data error, an extensive analysis of 
the error is performed to determine whether a media error exists. If 
that is the case, the data will be moved to a spare sector of the 
disk. That part of the disk with a media error will no longer be 
used. In most cases, the data recovery routines in ProFile will be 
able to extract the data even from a bad sector. The recovery 
operation includes more than 300 retries under various conditions. 
Maps of the bad sectors are redundantly recorded on ProFile so that an 
error in the map will not cause a problem in operation. 


ProFile is Designed for Performance: 


Data can be transferred from the ProFile to the system at up 
to one Mbyte per second DMA rate. Data is interleaved at a 5:1 ratio, 
which allows three 512 byte sectors to be transferred on each 
rotation. MFM encoding allows the maximum data storage capacity with 
low formatting overhead. 


ProFile has been Exhaustively Tested in Design and Manufacturing. 


During product development, over 200,000 hours of testing were 
logged. Over forty systems were customer tested for three months 
before volume production began. Each ProFile is tested for 184 hours 
prior to shipment, 60 of which are at 60°C. This commitment to 
quality ensures a 10,000 hour MTBF with typical performance of over 
24000 hours MTBF. ProFile is truly the most reliable product of its 
type. 
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PROFILE: 


BENEFITS: 


ProFile has 5 Megabytes 
of storage capacity 


Less than 44 cents per 
1000 bytes 


ProFile accesses data 
10 times faster than 
the conventional floppy 
disk drive. 


ProFile’s intelligent 
controller automatically 
Scans for error conditions 
and relocates marginal data 
blocks elsewhere on the 
disk, if necessary. 


ProFile has a flexible 
backup scheme using the 
Backup /// Utility. 


ProFile is fully supported 
by Apple ///“s Sophisticated 
Operating System. 


Many different application 
programs can be stored on 
ProFile. Using Catalyst 
software from Quark Engineering, 
various software programs stored 
on ProFile, can be selected and 
then loaded from the hard disk 
without re-booting floppy 
diskettes when you want to go 
from one program to another. 


ProFile is compact, lightweight, 
styled like the Apple /// 

and Monitor ///, simple to 
install, and extremely quiet. 


Simplifies large data processing 
and programming tasks. 


Provides cost-effective data 


4 
storage. 


Increases productivity. 


Assures data integrity. 


Assures data security. 


Apple /// software utilizes 
ProFile without requiring 
any changes. Different 
types of programs can often 
use the same data base. 


Saves time normally lost when 
booting up numerous floppies. 
Reduces media wear because 
programs are booted directly 
from the ProFile. 


ProFile fs usable in any work 
environment. 
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MARKETS AND APPLICATIONS 
ProFile is an ideal tool for.... 


* Financial Planners: who can make better decisions, because ProFile 
lets them draw on a greater data base in generating answers to questions 
about pricing, market share, profits, etc. In addition, all financial 
modeling files created with programs such as VisiCalc can be stored in one 
place allowing the planner to switch quickly from one file to another. 

* Software Developers: ProFile lets developers keep all successive 
versions of programs on the same disk, thus making development time less 
tedious and time-consuming. 

* Graphics Designers: Thanks to ProFile’s fast access time, plots, 
charts, and finished graphics can be displayed many times faster than with 
conventional diskettes. ProFile also makes it possible to create highly 
sophisticated graphics programs that require large amounts of storage 
Space. 


* Professionals: ProFile lets doctors, dentists, lawyers, consultants, 
and other professionals store large client record files all in one place. 
* ProFile has the storage 
capacity to hold many letters, memos, reports, and other documents in a 
single place. 


The En 


—_-—~—~—~<“<=‘“<O:‘ F 
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Controller PCB Circuit Descriptions 


Read/Write Data MUX U6 

The Read Data MUX is used to select one of two sources of 
data, either Serialized Data from the SER/DESER register, or 
NRZ Read Data from the Analog PCB. When reading, it gates 
NRZ Read Data through to the Serial/Deserial Shift Reqister 
U14. During a Write, it gates serial data from the 
Serial/Deserial Shift Register Ul14, to the CRC generator U35. 


CRC Generator/Checker U35, U36 

The CRC (Cyclic Redundancy Check) circuit is used to compute 
CRC check characters that are written at the end of each data 
block on disk during Write operations, to compute CRC for 
Read data, and to compare the result with the CRC characters 
that were read at the end of each data block 


Deserialized Data Register 021 

This 8-bit register temporarily holds the deserialized data 
from the disk so that the shift register can receive the next 
byte. When the logic is ready, it directs the register's 
contents to RAM though the Data In MUX. 


Serial/Deserial Shift Register U14 

This register is used to take the parallel data from RAM and 
shift it out serially to the Analog PCB and to take the 
serial data from disk and shift it into a parallel format for 
transfer back into RAM. 


Stepper Motor Drivers U7, U8 

The 4 phases required for Stepper motor movement are 
generated by the Z8. The current for these Signals is then 
boosted by the Stepper Motor Drivers U7, and U8. 
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Controller PCB Circuit Descriptions 


INTERFACE (72005 XO7 WH) — 


BSY 
PSTRB 


TPARITY 


Appendices rev. 11-14-83 


@ Apple Lisa Computer Technical Information Page 0015 of 0057 


@ Apple Lisa Computer: ProFile HD Communications Protocol 


Controller PCB Circuit Descriptions 


CONTROLLER PCB SIGNAL FLOW DESCRIPTION 


To understand Controller PCB operation, you should first 
become familiar with data flow in the three stages of an 
operation; the Command Handshake, the Check Header function, 
and the operation itself. The following discussions describe 
each stage, first in general and then in detail. 


The 28 is used to condition the logic, but it is not actively 
involved with data transfers to/from the disk or Host; that 
is done by the Read/Write Control logic (RWCL which is just 
about everything else on the Controller PCB except the 28, 
RAM, and Host interface circuitry). 


(For information on the Pro-File format on composition of the 
sectors in the format, refer to the Pro-File HDA Description 
in the Appendices section.) 


A. Command Handshake 


Command Handshake General Explanation 

Assume that the Pro-File is initially sitting idle with the 
BSY line high (not active), the disks spinning, and the heads 
over track 155 (Park position), waiting for the Host to tell 
it to do something. The Host communicates this message during 


the Command Handshake. 


The Host asserts CMD (active low) to initiate communications 
with the 28. Upon seeing CMD going low, the 28 lowers its 
BSY line and waits for the Host to raise CMD. 


When the Pro-File sees CMD go high it places a 01 response 
byte on the interface bus and raises BSY. 


The Host sees the BSY line go high and interprets the 01 as 
an ACK, so it lowers the RRW signal. The low RRW signal 
enables the Pro-File to write the command bytes the Host will 
send into its RAM. 


The Host must acknowledge the Pro-Pile's response with a 55, 
or the 28 will abort the operation and go back to idle. The 

Host puts its 55 response byte on the bus and lowers the CMD 
line. 


The low RRW and the response of 55 cause the 28 to condition 
the bus to receive the command bytes, which are not 
immediately read by the 28 but are stored in RAM for future 
reference. 


After the Host puts each byte on the I/O bus, it generates 


PSTRB. The positive transition of the negative pulse PSTRB 
is used to clock the byte into the RAM. 
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Controller PCB Circuit Descriptions 
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Controller PCB Circuit Descriptions 


When CMD goes low again, the 28 interprets the command bytes 
and responds with the result of its command interpretation. 
For example, if the Host has said to read a block, the 28 
would respond with "02", which means "I'm going to read a 
block". 


If it wants the operation to continue, the Host must confirm 
the response with a 55 on the bus again. If it disagrees or 
has changed its mind, the Host will send a byte other than a 
55 causing the Pro-File to abort the operations. 


Two handshakes are required to complete a Read operation. The 
first one is the Command Handshake, and the second is when 
the Pro-File sends the Read data, and the completion status 
of the operation back to the Host. 


Three are required for both a Write and a Write/Verify 
operation. The first one is the Command Handshake, and the 
second is when the Host sends the block of write data to the 
Pro-File, and the third is when the Pro-File sends the 
completion status of the operation back to the Host. 


The command identifier bytes for each of the three commands 
are as follows, 00 fro Read, 01 for Write, and 02 for 
Write/Verify. A Command Handshake message is composed of the 
following elements. 


Command Retry Sparing 
Identifier Logical Block # Count Threshold 


XX Most, Middle, and Host Host 
Least Significant Specific Specific 


The Pro-File interprets CMD high as a request from the Host 
to send a byte telling the Host what the Pro-File expects to 
do next. When the Pro-File is waiting for a command, it sends 
an '01' in response to CMD high. The Pro-File's other 
responses are shown in the table below. 


Host‘'s command to Pro-File Pro-File's Response 


Initiate handshake (lowers CMD) ol 
Read a block 02 
Receive Write data 03 


Receive Write/Verify 04 
data 


Do the Write or W/V on disk 06 
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Controller PCB Circuit Descriptions 


Following a Read or a Write, the 28 provides the Host with 
four status bytes, which are placed in the buffer immediately 
preceding the data just read or written. The significance of 
the individual bits is listed below: 


STATUS 1 . 
7 @ 1 if Pro-Pile received 55 to its last response 


1 if Write or Write/Verify was aborted because the 
number of data bytes sent exceeded the data block 
limits or because the Pro-File couldn't read its 
spares table 


1 if the Host's data is no longer in RAM because 
the Pro-File updated its spares table. 


1 if SEEK ERROR - caused by Pro-File being unable 
in three tries to read three consecutive headers 
on a track 

1 if CRC error, may occur only during an actual 
Read or verify of Write/Verify, not while trying 
to read headers after seeking 

1 if TIMEOUT ERROR (couldn't find target sector's 
header in nine revolutions - Not set while trying 
to read headers after seeking) 

N.C. 


1 if operation is unsuccessful 


1 if SEEK ERROR - occurs if Pro-File is unable in 
one try to read three consecutive headers on a 
track. 

1 if spares table overflow (More 32 sectors spared) 

N.C. 


1 if bad block table overflow occurs (Less than 100 
bad blocks in table ) 


1 if the Pro-File is unable to read its status 
sector. 


1 if sparing occurs. 


1 if Seek to wrong track occurs. 
Not used. 
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Controller PCB Circuit Descriptions 


the Pro-File has been reset 


block number is invalid 


block I.D. at end of sector is mismatched 


the Pro-File has been reset. 
1 if the Pro-File gave a bad response 
0 = 1 if CRC error occurs. 
These bits are sent by the Host driver. 
STATUS 4 
7. oF 


- O = the number of errors encountered when rereading a 
block after any read error. 


(Continued on the next page.) 
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CONTROLLER DETAILED BLOCK DIAGRAMS 


The first thing we need to do is to get familiar with where the data goes in 
each one of the various modes. Once we understand wnere it is supposed to go 
dt is a lot easier to understand how the control logic gets the job done. By 
not bothering with the super derail at this point, or using the assumption 
thac it does it as if it were a mystery of life. Trust us! 


CONTROLLER/INTERFACE COMMAND HANDSHAKE 


The MPU having done its previous command is sitting idle and is waiting for 
the Apple to tell it to do something. The interface raises CMD and the MPU 
starts its thing. 


Upon seeing CMD going high the MPU raises its BSY line and places 01 on the 
interface bus. The apple must ack the Profiles response with a 55 when it 
lowers the CMD line or che profile will abort the operation and go back to 
idle. When the interface lowers CMD (and has acked the response with 55 the 
MPU conditions the bus to receive the command bytes. 


The command bytes are not read by the MPU at this time but are stored in the 
RAM. ‘When CMD goes high again the MPU interprets the command bytes and 
responds with the result of its command interpretation (For example: if the 
apple had said to read a block, the MPT will respond with "02" which means 
"I’m going to read a block"). The appie must confirm the response with a 55 
on the bus again, if it disagrees or has changed its mind any other Byte wilt 
cause the Profile to abort the operation. 


It takes two command handshakes te complete a Read operation, and three 
handshakes for both a write, and a write/verify operatin. 


Let’s now look at each operation’s handshake routine: 
_ Read Operation 


1. The Apple raises QOD. 

2. Profile places 01 on the bus and signals the apple by raising BST. 
3. The Apple places 55 on the bus and signals Profile by lovering CMD. 
The apple then transfers the read command bytes to profile ran. 

The apple the raises CW again. 
Profile looks at the command bytes and reponds with 02 and raises BSY. 
apple checks response, acks with 55 and lowers CMD. 
Profile then goes and reads the desired block, keeping BSY high. 
When finished reading block from disk to RAM, Profile lowers BSY. 
10.4pple then transfers data from Profile Ram to its own. 
11.Operation complete. 


Write Operation 
1. The Apple raises CMD. 


2. Profile places 01 on the bus and signals the apple by raising BSY. 
3. The Apple places 55 on the bus and signals Profile by lowering CMD. 


Be 
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4. The apple then transfers the write command bytes to profile ran. 
5. The apple the raises CMD again. 

6 Profile looks at the command bytes and reponds with 03 and raises 
7. Apple checks response, acks with 55 and lowers CMD. 

8. Apple then transfers block to Profile RAM 

9. When finished transferring block to RAM Apple raises COD. 
10.Profile places 06 on bus and raises BSY. 

1l.apple checks response puts 55 on bus and lowers QO. 

12.Profile writes data on disk and updates status bytes in RAM. 

13 When done writing Profile lowers BSY. 

14.Apple transfers status bytes from Profile RAM and sees if OK. 
15.Operation complete. 


Write/Verify Operation 


1. The Apple raises COD. 

2. Profile places 01 on the bus and signals the apple by raising BSY. 

3. The Apple places 55 on the bus and signals Profile by lowering CD. 

4. The apple then transfers the write/verify coumand bytes to profile ram. 
5.. The apple the raises CMD again. 

6 Profile looks at the command bytes and reponds with 04 and raises BSY. 
7. Apple checks response, acks with 55 and lowers CD. 

8. Apple then transfers block to Profile RAM 

9. When finished transferring block to RAM Apple raises OD. 

10.Profile places 06 on bus and raises BST. 

ll.Apple checks response puts 55 on bus and lowers on. 

12.Profile vrites and verifies data on disk and updates status bytes in RAM. 
13 When done writing Profile lowers 3SY. 

lé.apple transfers status bytes from Profile RAM and sees if OK. 
15.Operation complete. 


This simple handshaking protocol, seems a bit cumbersome but it allows very 
complete control and acknowledgement of every action before it is allowed to 
go ahead. 


We have gone through system level data movement but what goes on inside 
Profile? Thought you’d never ask. 


The simplest operation is the read. 


First one very simple statement, the MPU is used to condition the logic but is 
mot really actively involved with data transfers to/from disk or the Apple, 
that is done by the Read/Write Control logic. Now let’s go. 


The Read Operation Command Handshake is complete and the MPU has seen both 
command responses ack’d. It then conditions the logic to start a read. fPirst 
it interprets the block number requested and selects the proper head, and 
alters the stepper phase control lines to match the proper tracke It then 
places the head,track,sector infromation in RAM for comparison with infomatin 
returning from the disks headers. After proper timeouts, if there was eiter a 
head and/or track change it starts the Read/Wrtie control Logic (hereafter 
referred to as RWCL). 


@ Apple Lisa Computer Technical Information Page 0025 of 0057 


@ Apple Lisa Computer: ProFile HD Communications Protocol 


DISK PORMAT 


The Profile has two disks, each having two sides. Their is s read/write head 
for each surface. Each surface is divided into 152 concentric tracks. Each 
Track has 16 sectors. The user has access to 93,728 blocks (sectors). Each 
sector has 532 bytes of user data. This means that the formatted drive 
contains 5.17 million bytes of user data. (the equivilanr of over 40 DISK II 
diskettes) 


SECTOR FORMAT 


Each sector is formatted into two fields, the header and the data block. 
There is a preamble of 22 bytetimes of zeros before each field. 


The header contains 16 bytes; two start header bytes, three bytes for track, 
sector, and head ID’s, and three bytes for a redundancy of the compliments of 
the track, sector head bytes. The rest of the field is filled with zeroes. 


The data field contains two synce bytes, 532 data bytes, and ***bytes for the 
CRC charaters. After the CRC charaters the disk writes zeros until WIGT is 
lowered. 


CEECK HEADER OPERATION 


For each read or write operation, the ‘specific sector must be located and 
checked. This is accomplished by the action of the MPU, RWCL and most all of 
the logic on the controller. It however is a relatively simple operation. 


The MPU sets a complete replicre of the desired header (exclusive of the first 
"O01" start byte) into a specific area of RAM. Then it waits for the sector 
pulse. When it sees the sector pulse it starts the State Machines. The state 
machines in combination with the PAL move each successive byte of the header 
replica into the SERIALIZER which is then serialized and shifted out in sync 
with the incoming NRZEDTA. It is compared and if there is even a single bit 
difference in comparison the STATE MACHINES abort the attempt and reset to 
wait for the next incoming sector then the process is repeated. This will go 
on until the header matches the image in RAM or there is a timeout error 
(inaide the MPU...its vaiting for the "sector done” from the state machine if 
it doesn’t see it in a reasonable amount of time the MPU takes over and goes 
through an Error routine.) 


Lf the desired operarion was to read a block, the logic then accepts the data 
in from disk and moves it into RAM. If the operation was to write a block the 
logic is conditioned to move the data from RAM to the disk. 
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PROFILE COMMUNICATION PROTOCOL 


Thie document describes the cowmunication protocol between the 
Profile hard disk drive and a host computer. Profile is connected to the 
host by a data bus, a C“D (command) input and a CRES (controller reset) 
input, a BSY (busy) output, and several other signal lines which are 
described in the Profile Controller Hardware External Reference 
Specification and will not be covered in this document. i 


When Profile is turned on, its processor waits 18 seconds for the 
disk to come up to speed. It then sequentially reads each block on the 
disk, using the read and write/verify/sparing routines described below, 
with a retry count of 105 and a sparing threshold of 53, but without 
the CMD - BSY handshakes. During this disk scan the hardware blinks 
the ready light about twice per second. The scan usually takes abour 
§5 seconds, but will take more time if errors are encountered. 

After the scan is done Profile’s ready light stays on without blinking, 
indicating that Profile its .ready for use. 


Profile supports three commands. They are: read, write, and 
_write/verify. The host computer initiates all command sequences by 
raising the CHD line. Whenever Profile’s Z8 processor is idle, it 
stays in a loop waiting for CG to go high. After 1 1/2 seconds in 
this loop (except between the second and third handshakes of a write or 
write/verify operation) the Z8 will move the head to the innermost +. 
position, off the data area of the disk, amd turn off the stesper 
— BOLOT._ tees : 
The command bytes for each of the three commands are shown below. 


Block # Retry Soaring 
Count Threshold 
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~ 


Profile interprets CMD high as a request from the host to send it 
a byte telling it (the host) what Profile expects to do next. When 
Profile is waiting for a command it sends an ‘Ol’ in response to cw 
high. Profile’s other responses are shown in the table below. : 


PROFILE’S Next Action PROFILE’S Response 


get a command 


— ee 
i>) 
- 


read-a block 


2 
~ 


Teceive write data 


receive write/verify 
data 

do actual write or . 

write/verify on disk 


— ee ee eee 


Profile indicates thet its response byte is on the data bua by 
raising BSY. It then waits (forever, if necessary, as there is no- 
timeour) for CM to go low. When that occurs, Profile reads the data 
bus. If the value read is a ‘55’ (hex), Profile executes the next 
action, and lets the host know that it is done by lowering BSY. If the 
response from the host is not a °S5°, Profile sets the NAX received 
status bit, resets itself to the idle state and waits for CMD to go 


high again. 


Profile uses only the number of bytes it needs for each command. 
Any extra bytes sent are ignored. Valid block numbers range from 
O00000 to OO2SFF inclusive. A block number of FFFFFE will read or 
write Profile’s RAM buffer, while a block number of FFFFFF will read 
Profile’s spare table from the disk. The retry count parameter of the 
read command tells Profile hew many times to reread a block if it gets 
a CRC or timeour error (zero is a valid mumber). If a CRC or timeout 
error occurs, Profile saves the data the first time it reads the block 
successfully, but rereads the block the full mumber of times svecified 
in the retry count. If Profile is not able to read a block during any 
of the retries, it will attempt to read the block an additional 90 
times or until.the read is successful, whichever comes first. Each 
timeout error during these 90 retries counts as 9 retries, since that 
is how many times the disk rotates before a timeout occurs. If Profile 
is not able to successfully read the block after all these retries, it 
enters the block number in its bad block table, sets the appropriate 
error bits (described in detail later), sets up the bus so the host can 
read the result of its latest read attempt, and lowers BSY to indicate 
that the operation is finished. If the bad block table is already full 
(100 entries), Profile will set that error bit instead of entering the 
‘block number in the table. If, during the initial retries (those 
specified by the retry count), the number of errors is less than the 
number specified in the sparing threshold, Profile sets the four status 


we 
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bytes to their appropriate values, sets up the bus for the host, and 
lowers BSY. However, if the mumber of errors is eaual to or greater 
than the number specified in the sparing threshold, Profile goes 
through its write/verify/sparing routine. The w/v/s routine first 
attempts to write the data on the disk. If the attempt is unsuccessful 
because there was a seek settle error or hecause Profile was unable to 
read its spare table (two conditions which disallow all writes to the 
disk), Profile will set the operation unsuccessful status bit, set up 
the data bus for the host, and lower BSSY. If the actempr is 
unsuccessful because of a timeout error, or if the read after write is 
bad, Profile will retry the whole write/verify routine one more time. 
If it scill is not able to do it, Profile will retry the 
write/verify/spare routine using s spare sector on the disk. When a 
write/verify operation is successful, Profile will delete the block 
pusber from the bad block table, if it was there, and enter it in the 
spare table if appropriate. The only cifference between a urite/verify 
operation (which uses the write/verify/spare routine described above), 
and a write cperation is that a write operation does not retry on a 
timeout error, and does noc read the block after writing it (and will 
never spare a block). However, Profile will automatically change a 
write operation to a write/verify operation if the block being written 
is in the bad block table. 


ui Profile’s 9,728 usable blocks are divided into 152 cvlinders of 4 
surfaces, with 16 blocks (sectors) per track. The blocks are allocated 
to sectors sequentially, starting with track 0, head 0, secter 0,1,2, ... 
15; track 0, bead 1, seccor 0,1.. F SCecoccees track 152, head 3% sector 
1,2,-..16,18. Ne blocks are criginally assigned to cylinder 77, as it 
is reserved for the 32 spare sectors and the spare table (which includes 
some device specific information and the bad block table). Profiie’s 
interleave is § to 1 for reads, 21 to 1 for writes, and 37 to 1 for 
write werifies. The latter 2 obviously eiss the physical interleave 
when used with the Apple III. In addition to the wait between 
successive writes, there is a 30ms wait before the first write after 
any cylinder_change.__Profile*s rotation speed is 3600..RPM.. __ 

NX 

When the host requests a read or a write from Profile, Profile first 
translates the block number into the correct track, head and sector 
walues. It then checks to see if the desired block is in the spare | 
table, and sets the track, bead, and sector accordingly if so. If the 
current block and the lsst block read or written have the same track and 
head, the 28 exits the seek routine. If the track is the same but the 
head is different, the 25 waits 750us and then exits the routine. 
Otherwise, the Z8 waits 24mus for the stepper to settle, then tries up 
to 64 times to read any 3 consecutive sectors on the disk (actually 
alternate sectors on the disk, since that is the best the hardware can 
do). If during these reads it determines that it is on the wrong head 
or track it will set the appropriate error bit and go back to the 
beginning of the seek routine. If the Z8 is not able to read 3 
consecutive sectors because of a timeout (no header found in 26ms) or 
CRC error, it will retry the entire seek routine up to twice more after 
moving the stepper off track first to the innermost track and back, and 
4f not successful, then to the outermost track and back. If it is 
still not able to read 3 consecutive sectors the 28 will set the seek 


=o 
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settle error bit, which as mentioned disables all writes to the disk. 


Following a read or a write the 78 vrovides the host with 4 srarus 
bytes. They are placed in the buffer immeciately preceding the data just 
read or written. The significance of the individual bits is as 
follows: 


STATUS 1 


7 = 1 4f Profile received © 55 to its last response 

6 © 1 if write or write/verify was aborted because >532 bytes 
of data were sent or because Profile couldn’t read irs spare table 

5 = 1 4f host’s datz is so longer in RAM because Profile 
updated its spare table 

4 © 1] 1f SEEK ERROR - unable in 3 tetas to read 3 consecutive 
headers on a track 

3 = 1 if CRC error (only set during actual read or verify of 
write/verify, not while trying to read headers after seeking) 

2 © 1 if TIMEOUT ERROR (couldn’t find header in 9 revolutions - 
net set while trying to read headers after seeking) 

1 = N.C. 

O = 1 if operation unsuccessful 


STAITS 2 


7 © 1 4£ SEEK ERROR - unable in’l try to read 3 consecutive 
headers on a track 
. 6 = 1 1£ spared sector table overflow ( > 32 sectors spared) 
= N.C. 
1 if bad block table overflow ( > 100 bad blocks in table) 
1 if Profile umable to read its status sector 
1 if sparing occurred 
1 if seek to wrong track occurred 
R.C. 


Profile has been reset 


block number invalid 
block I.D. at end of sector mismatch 


Profile was reset 
Profile gave a bad response 
parity error 


STaTUSs 


7-0 the number of errors encountered when rereading a block after any 
Tead error 


”. 


* These bits are set by the S.0.S. Profile driver. 


S/ 
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As mentioned previously, reading block FEFFFF gets Profile’s svare 
table. The first 13 bytes are allocated for the device name, which is 
PROFILE followed by 6 blanks. The next 3 bytes are allocatec for the 
device number, which is 00 09 00. The next 2 bytes are used for the 
program revision number, which currently is 03 90. The next 3 bytes 
tell how many blocks are available to the user, with the most 
significant first. These bytes should be 00 26 00. The next 2 bytes 
tell how many bytes are in each block. These bytes will be 02 14, 
which equals 532 decimal (however, Profile doesn’t care how many bytes 
the host reads, nor how many bytes the host sends as long as it’s not 
wore than 532). The next byte contains the total number of spare 
sectors available, which is 20 hexadecimal or 32 decimal. This is 
followed by the number of spares currently allocated (once a spare is 
allocated it can never be deallocated, except by reformarting the 
disk), and then followed by the mumber of bad blocks currently in the 
bad block table. Finally the numbers of the spared blocks and the 
numbers of the bad blocks are listed (3 bytes per block oumber), with 
delimiters of FF FF FF between the spare aod bad block lists and 
following the bad block list. 


‘The diagrams below show how the handshaking works for each of the 3 
operations supported by Profile. _— 


Read Operation 


Data Bus | Apple Reads |_ 
to Host Status and Data 


————— ee 
Data Bus {| Command Bytes | } 
from Host 


| 


Write Operation 


ca 


Vee er 


Data Bus 1 06 I_I Apple Reads |_ 


eee ane 


to Bost Status 


_—_—___—__—_————ee! OATES 
Data Bus 155 1{_! Command |__|! 55 Il Apple |__| 55 | 
from Host Bytes Sends Data 


De amen 
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Write/Verify Operation 


Data Bus \_| Apple Reads |___ 
to Host Status 


Data Bus 1 55 1! Command |__|! 55 I_! Apple |__|! 55 1 
from Eost Bytes Sends Data 


. Importanr: The host-mst raise CMD following the last operation 
requested, since changes in Profile’.s spare and bad block tables do not 
get rewritten onto the disk until this occurs. After BSY goes high, CD 
can be lowered as long as anything but 55 (hexadecimal) is on the data 
bus. : 
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Addendum for Controller Versions 3.96 d 3.97 | 
2 


Revision 3.96 of the Profile controller program has several 
improvenents over revisions 3.90 and 3.92 (3.90 and 3.92 are identical 
except that 3.92 moves the stepper at half the 1.5ms per track rate 
used by 3.90). Instead of the ZB falling directly into the 
write/verify/sparing routine if the number ef errors encountered 
reading a block is greater than the sparing threshold svecified by the 
driver, it rewrites the block then rereads it 100 times. If the error 
rate is greater than 302, the block is spared. This 30% sparing eriteria 
is used anytime a write/verify fails to werify, when doing a write or 
write/verify of a block that is in the bad block table, and when 
werifying a write to a spare sector. Another change is that a block is 
spared if the seek was able to read 3 consecutive sectors OK but a 
timeout error (because of: not being able to find the desired header) 
occurred while doing a write or write/verify. Because of these changes 
in the sparing algorithm, the sparing threshold during the initial disk 
scan is now 302 instead of 50%. The last change in revision 3.96 is that 
the fast seek algorithm is used if the jumper at P6 on the controller 
board is cut, and the slow seek algorithm is used if the jumper is 
intact. Revision 3.97 waits 3.28 seconds instead of 1.5 seconds before 
moving the head off the data area of the disk. ' ee 
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ibd bhbihbbbbbb hha d i di hare tine nes LLLELLtt Lt Li cite LiL LLLiiilitiiii tie ttt tt 


: System.CD Profile 


wOdIH HO BWN 


: This document contains a disassembly of the Apple Lisa 
system driver file for the ProFile hard disk device. 


This disassembly is in Motorola 68@@0 assembly language 
as produced by the Lisa WorkShop tool Dump0bj. 


Disassembler : David T. Craig 
736 Edgewater 
Wichita, Kansas 6723 
(316) 733-0914 


ie ite aie aie Se ie ee ee ee ee ee 


{ May 1991 ] 
eset EEL E LILLIE rrr ErITerere elsif tit isi iret errr rr TTtiTererereerseeeey 


Dump of file system.cd_profile: 


VersionCtrl: FileType:0ldObjFile sysNum: g@9@12000 minSys: 209198208 
maxSys: @2G17F@G@ Reservl: @26CCSOG Reserv2: BCGOSLA Reserv3: seseoees 


Executable: JTLaddr: F8@1@0 JTSize: @@@@1C DataSize: sessed 
MainSize: @2@@@0 JITSeqDelta: @1@@ StkSegDelta: g120 DynStack: 282892 
MaxStack: @2@¢@@ MinHeap: 2@1@@@ MaxHeap: 92900¢ 
Jump Table: Segments: 2021 

Seg SegmentAddr Packed Unpacked MemLoc 
08B1 GISS8B QBOS 1534 222828 
Procedure Descriptors: @2@1 
JT Loc JUMP.L AbsAddr 
OOOG1A: 4EF9 228F SC 
Trap Handler: 
@@2@G16: 2258 2F@8 4ED1 '"X/ .N.! 


ModuleName: MainProg SegmentName: CSize: 2egga0 
StartAddress: @@@@@0 GSize: sasgee 


CodeBlock: Addr: 222000 
ObjectCode: 

O2C808: 4EFA OC76 *4+$9C78 
PBSGOC: 2878 B21 3 $2218,Aad 
O2OG1S: 4EDS (AZ) 
OOLS12: 2078 B21 $2218, Am 
@22216: 4EES O206 $8BS6 (AD) 
COLD1A: 2078 B219 $9218, Ad 
SOSG1E: 4EEB SSSc $OSSC (AD) 
OO2G22: 2678 219 $0218, AD 
OOSS26: 4EEB GG12 $0012 (AD) 
@OSS2A: 2878 G21 $8218, AS 
@OSS2E: 4EEB 2218 $8018 (Ad) 
@O2G32: 2878 6218 $6218, Ad 
@20S36: 4EES8 SZ1E ‘ $OQ1E (AS) 
OLSS3A: 2878 B21S 2 $8219, Ad 
OOCG3E: 4EEB O824 oe $0024 (AD) 
OOPSA2: 2878 S218 s $8219, AS 
G@02046: 4EES SS2A oe $0924A (AB) 
QOPS4A: 2878 B218 P $0218, AS 
OSAS4E: 4EEB8 S230 es $8932 (AS) 
@OOA52: 2878 S218 ‘ $8218, Aa 
@OWZ56: 4EEB 2236 a $0936 (AS) 
OSSS5A: 2878 6218 . $0219, Ad 
SCSS5E: A4EES BA3c ate $2@3C (AB) 
SGEVS62: 2878 B219 os $8212, Ad 
OISC66: 4EE8 B42 A $2942 (AZ) 
OOOS6A: 2878 B218 2 $2218, AS 
@VSSCE: 4EES 2B48 a $2648 (AS) 
@O2S72: 2878 B218 Z $9218, AS 
OBCI7E: 4EES BS4E oe SOO4E (AS) 
OOSSTA: 2278 B21e8 oe $2218, AS 
OB2S7E: 4EE8 2854 S6 $9854 (Ad) 
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BIOSIE2 : $2218, Ad 

DPOSOIEE s ve $@@5A (AS) 

SOCOSBAs : $9218,Ad 

POWSBE : — $2068 (AZ) 

QBBBI2 = ¥ $9218, A 

230896: Sa $2@66 (AZ) 

SOOBIA: # $2212, Ad 

OQOSIE: a SOSEC (AB) 

POSOGA2 : . $0212, Aad 

OOISLAE : . $0272 (AD) 

DEOSSAA: ‘i $9212,Aa8 

@OGOGAE: ie $0278 (AS) 

OOCCB2 : $9218,Ad 

SOCSRE: oa $@O7E (Ad) 

SSOSBA : . $2212,Aad 

@BSSBE : wad $2284 (AS) 

PBABC2 : ‘ $2212, Ad 

OBOOTE : " $O28A (AZ) 

PODOSCA: . $9210,Aa 

POSSCE : ¥ $229@ (AD) 

POSSD2 : $9212,Ad 

POASDE : 5 $2296 (AB) 

SOCSDA : ‘ $2212,Ag 

SSSADE : «Sos $OO9C (AB) 

POELE2 : * $9218,Aa 

SOSGEC: fostly S$Q@A2 (AD) 

SOSVEA: oe $8212,AS 

GQSGEE : a SOMA8 (AS) 

POSE 2: o% . $9219, A 

SOSSEE: sabbe SOMAE (AZ) 

COOSA : ie $2218, Aa 

SOOSFE : acne $OOB4 (AS) 

@OP192: ais $8218, AS 

BOD1SE: pate $OSBA (AD) 

POC1ISA: Sue $3212, Ad 

CB01 SE : ‘ $OSCB (AS) 

@8B112: es $8219, ~(A7) 

@OD116: #SPOSASSSCE, (AT) 
SVS11C: 

@OS11E: Ss $8219, -(A7) 

280122: #SSSSSSSCC, (AT) 
GBD128: 

GOS12A: . $0219, —-(A7) 

POS12E: Mg hate we #S2QGC20D2, (A7) 
OOS134: 

000136: ice, D3/D4/A2-A4, -(A7) 
@O213A: a $2218 (A7),Ad 
OB013E: (. Ag,D4 

OBD14S: a $8204 (AS) ,A2 
DOG144: Jes $2004 (A2),A3 
OOG148s (A2),A4 

@O0G14A: Diese $901A (A2) 

@OS14E: sa $9914 (A2),D2 
GOB152: oer *+$0916(DO.W),DS ; SBIOSi6s 
POG1LS6: eae *+$2912 (D@.W) 7 @OSO0168 
@OS15A: DO 

@BS15C: ‘ 4-SOQGE + 0200601 4E 
@8C15E: ga (A7) +,D3/D4/A2-A4 
00162: ay (A7) +, AS 

000164: #$4,47 

OOS166: ; {AZ) 

@@0168: #SOOA2QOF4,A2 
S8S16E: ears Dg, — (A4} 

OID178: waeey #$2124926A, $0356 (AQ) 
OOOG176: A A 
SOS178: Seip s #$042C0468, SOSAB (AZ) 
SISLTIE: . 

G01 86: « De, - (A4) 

89182: PG eve, #82614, SO@A2 (A2) 
OOZ188: #501A4, 5A8 (A4, D2.W) 
OSS1BE: . Dg, - (A4) 

282198: Pea Ee #$2654, $@@A2 (A2) 
020196: #$2708,SA8 (A4, DO.W) 
@BOG19C: oS. #$0724,534 (A4,D@.W) 
OOS1A2: #580F 40778, -(A2) 
OO1A8: #SOCF497CC, $OSA2 (AS) 
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SSS1AE: P 

@2O1BS: ORI .W #50886, SA8 (A4, D@.W) 
@OO1BE: BIST D2, - (A4) 

OOS1BE: Jeeee ANDI .W #52986, SOOA8 (A2) 

@OO1BE: ORI .W #$29C2, $O4AE (A6) 

@OB1C4: ORI.L #S$S9D82CA8, $OOF4 (AZ) 
@OQ1CA: 

SOS1CC: }ivecee ANDI.W #SOSA2 , SOSEE (A2) 

@BPB1D2 : Ee BSET D4,D2 

@OB1D4 : . EORI.W #S522A8,D6 

@2201D8 : seed. ORI .W #5226A,576 (A4,D@.L) 
@OG1DE: ORI.L #S2OF4@AB6 , — (A2) 

OOG1E4: ones ORI.L #SQOF 4GAEE , SOSA8 (AD) 
@QS1EA: oe 

SSS1EC: . BIst D2, - (A4) 

@OO1EE: }--p-' ANDI.W #50B14,$7001 (A2) 

POC1F4: ea eas CMPI.B #32222, $0013 (Az) 

SOC1FA: ° BLT.S *+SQOGA 3 BBBPW284 
@QS1FC: oe MOVE.W #52046, $2014 (A2) 

BOS2B2 = RTS 

OOO204 ; Joc ADDQ.W #$2, $0014 (A2) 

BOB28 : RTS 

GOS2GA: sll aisse MOVE.B #32001, $@012 (A2) 

29218: j-. ADDQO.W #$2, $0014 (A2) 

88214: phe aee ANDI.B TSOQOFE, $OO6S (A4) 

COS21A: ofoee MOVE.B #52022 , $OS68 (A4) 

GBD228: aad ORI.B #52008, (A4) 

OO224: eee ANDI.B #S2GEF, (A4) 

62228: ines CLR.B $0218 (A4) 

@BS22C: - MOVE .W #$2052, D8 

8238: <a BIST #52201, $OH68 (A4) 

COS236: BNE.S *+$2016 + 008892 4C 
89238: ae DBF DD, *-$BBSB + G8BWS238 
@2223C: cess MOVE.W ¥$2021, $001A (A2) 

OO0242: ole MOVE .B #SQOFF, $2048 (A4) 

@OS248: Pp. MOVEQ #520,D9 

SOQ24A: RTS 

BBS24C: eleee MOVE .B #30002 , $OOE8 (A4) 

BBB252: Pp. MOVEQ #$01,D0 

@BS254: RTS 

29256: .<.i MOVE .B #$2269,D2 

@2S25A: ae BRA.S *+$QOOE 7 BOBOD268 
BBPS25C: .<. MOVE .B #52255, D2 

GBS2 6S: BSR.S *+$2042 GSASG2A2 
@8O262: MOVE .W #$2052,D0 

OOS266: _ . BTST #S@001, $3868 (A4) 

PAS2ECs 3 BNE.S *+$0016 7 BBSOS282 
@O226E: ys DBF DZ, *-$BBS8 7 @OOGBS266 
@B2272: aee MOVE .W #$2001,$001A (A2) 

80278: slees MOVE.B #SOQEF , $2048 (A4) 

@B227E: é MOVEQ #522,D8 

OOB2 8S: RTS 

89282: ole MOVE.B #520S2 , $OOE8 (A4) 

62288: MOVEQ #$01,D2 

0202 8A: RTS 

@BB28C: : MOVE.B #$2055,D2 

886298: . BSR.S *+$8G12 + PBSSSZ2A2 
080292: see MOVE.W #$2201,S201A (A2) 

020298: oleee MOVE.B #SQQFF , $0048 (A4) 

@2G29E: . MOVEQ #500,D8 

SBS2AZ: RTS 

B2BS2A2: Shek ORI.B #52001, $OS6S (A4) 

@282A8: aaa MOVE.B $0078 (A4),D1 

@BS2AC: Pee CMP .B $8012 (A2),D1 

BBOS2BS: . BEQ.S *+$B208 - 3 GBSSS2BS 
OBS2B2: o% TST.B $@@12 (A2) 

OSS2B6: iB BPL.S *+$8028 7 GOSES2D6 
BGOS2B8: Jae ADDQ.W #32, $0014 (A2) 

BGBS2BC: sida ANDI.B #SOGE7, (A4) 

BBS2C8: at ries MOVE.B #5QOFF , $2018 (A4) 

OOS2CE: -B. MOVE .B D2, $878 (A4) 

OBS2CA: alone MOVE.B FS2202, $SG68 (A4) 

OBP2DB: sees ORI.B #52012, (A4) 

@OS2D4: RTS 

O@@B2D6; -8.. MOVE .W #52038 , $0014 (A2) 

SBS2DC: 7 CLR.B D2 
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QOS2DE: @OS2 OG13 '.*.. CMPI.B #$2202 , $2013 (A2) 

OOS2E4: ‘m.' BLT.S *-$8028 * @@2682BC 
@OD2E6: S869 -<.i! MOVE .B #$2869,D2 

@OS2EA : eae BRA.S *-$202E ? @022S2BC 
BOB2EC: @ASF oeee ORI .B #SZAGF,DS 

OOS2FS: GEQ3 sees SUBI.B #$@E3,A1 

OOC2F4: 2287 Sb ens BIST #$2287,A5 

OOS2F8: G62B Seer CMPI.B #$962B,D1 

SGOS2FC: @ASE anne ORI.B #SQACF,D5 

GBDIDS : GED3 sees SUBI.B #S@E@3,A1 

GOD3D4 : @227 ease BISt #$9287,A5 

PODIV8: @62B acele CMPI.B #$262B,D1 

ABS3BC: @2QDEF wtensie ANDI.B #S22DF, (A3) 

COS318: OB28 ORI.B #$2022, (A3) 

00314: BBG8 ae MOVE .B #52008 , $OW68 (A4) 

SOS31A: OOGA tee LEA S@O0A (A2), Al 

BEO31E: O2B8 . MOVE.B (Al) +, $028 (A4) 

00322: G2BS a MOVE.B (Al) +, $8088 (A4) 

OUB3I26: S228 o- MOVE .B (Al) +, $008 (A4) 

@BS32A: : MOVE.B (Al) +, DS 

@8B32C: O2B8 ate TST.B $@208 (A2) 

GB0330: BEQ.S *+SOQ1A 7 S2OSS34A 
00332: . MOVEQ #52F,D1 

02334: . AND .W Dg,D1 

G8B336: sieserte ANDI.B #S20FS,D2 

GOS33A: ee TST.B $2013 (A2) 

@OC33E: . BNE.S *+532008 3 PBPES346 
GOD348: Bese ADD.B *-$9054(D1.W),D@ ; SSCSS2EC 
00344: . BRA.S *+$QOO6 7 PLLCS34A 
000346: ofies ADD.B *-SQ04A(D1.W),DS ; SSCOS2FC 
O0634A: -@.. MOVE.B DS, $2008 (A4) 

S2034E: Bp Gon MOVE .B (Al) +, $0008 (A4) 

08352: = MOVE.B (Al) +, $9088 (A4) 

Q8O356: . TST.B SQOA (A2) 

@OO35A: . BNE.S *+$2018 + MOESSICA 
@BB35C: Jets ADDQ.W #82, $0014 (A2) 

BOS3I60: alesis MOVE.B #$2202, $8012 (A2) 

OOG3 66: oe BRA *+$0018 + @2C62376 
O63 6A: vee MOVE.W #52012, $9014 (A2) 

BOSI79: . ws MOVE .B #$2203 , $0012 (A2) 

@OS376: - MOVEQ #$81,D6 

00378: . . BIst #50003, $9068 (A4) 

@O037E: . BEQ.S *+SQQGA + @2O206388 
GOS38Q: suave MOVE .W #$8296, $@21A (A2) 

80386: - MOVEQ #$08,D8 

O03 88 : sae ORI.B #$2018, (A4) 

G8S38C: .- CLR.B $0018 (A4) 

GBG390: RTS 

@0B392: oe CLR.B $0918 (A4) 

BOO396: sees ORI.B #$2018, (A4) 

@6039A: sees ANDI.B #SQQDF, (A3) 

@0039E: oe ORI.B #$2820, (A3) 

BOS3A2 : oes MOVE .B #$2008 , $2S68 (A4) 

SOZ3A8: ae LEA $6816 (A2),A1 

O663AC: oe MOVE .B $6208 (A4), (Al) 

@OO3BE: sees MOVE .B $8088 (A4) , $O001 (A1) 
@OS3B6: Snes Sl MOVE .B $00S8 (A4) , $6002 (Al) 

@6S3BC: sees MOVE .B $2OO8 (A4) , $9203 (Al) 

@BO3C2: “ee ene BIST #52003, $OS68 (A4) 

PBS3C8: BNE.S *+SB206 i @OPBG3CE 
@SO3CA: MOVEQ #528,D8 

OBB3CC: RTS 

@BO3CE: MOVEQ 

SBS3DS: RTS 

@823D2: . BSR.S  ¢ BPBBWSII2 
@003D4: TST.W 

@893D6: . BNE.S ; PASAG3F2 
@223D8: @2a9 as CMPI.B #$0@09, (Al) 

@BS3DC: g- BEQ.S *4+$2029 ; PSSSC3IFC 
@283DE: C1l4S CSB -@.. MOVE.L #$C149C800,D2 

O2S3E4: . AND.L (A1) ,D@ 

@993E6: g- BEQ.S *+$0016 i G@OAS3FC 
@2S3E8 : O28E @G1A heey MOVE .W #$228E, $9014 (A2) 

QOS3EE: Pp. MOVEQ #522,D2 

OOS3EOD: RTS 

QBS3E2: @296 @@1A 'Sj....! MOVE .W #32296, $001A (A2) 
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OOO3FS8 : Pp. MOVEQ #$20,D8 

OCO3FA: RTS 

OBO3FC: je ADDQ.W #$2, $2014 (A2) 

BOP42ZS: . MOVEQ #521,D8 

OOBAZ2: RTS 

BOSAZ4: - MOVE.L A@,-(A7) 

OBO4ZE: . MOVEQ #$27,D2 

OBSADS : MOVE.L A1,Ad 

OOBASA: BSR.S *+$0024 BICCD42E 
OBSALC: : CLR.B (A@) + 

OBCACE: . MOVEQ #$02,D2 

OOS418: . BSR.S *+S001E OSB0S42E 
0412: . CLR.B (AS) + 

000414: . MOVEQ #$02,D2 

COPA1E: . BSR.S GOBOD42E 
OO418: - MOVEQ 

O@O241A: “8 MOVE.B 

OOB41C: oe EOR.B 

OOS41E: EXT .W 

OOS420: MOVE .W 

20422: MOVEQ #$01,D2 

000424: BSR.S *+SQOOA SOCOS42E 
OOBA2Z6: . DBF D3, *-$28ec SISS241A 
@2S42A: a MOVE.L (A7) +, A 

OBBA2IC: RTS 

@OS42E: MOVE.B {A2) ,D 

POBABS: . EOR.B Dg,D1 

@BB432: ae MOVE .B DS, (AB) + 

OBO434: eee DBF D2, *-$O206 ; GCOSOS42E 
OOWA33: RTS 

QOS4A3A: MOVE.L Al1,AZ 

PBBA3C: z% MOVE.B (A2) ,D@ 

GOD4A3E: oe EOR.B De,D1 

PBSIAS: oe MOVE.B De,D2 

@BD44A2: ee ANDI.B #SQOOF , DS 

POSIAGC: oe MOVE.B De, (AZ) + 

DODAAG: Gs MOVE.B (A2) ,D@ 

OBS44A: aye EOR.B Dg,D1 

@AS44C: ae MOVE .B DS, (AS) + 

OOD4A4E: oe ANDI.B #SQOFS,D2 

PASAS2: oe MOVE.B D2, (AS) + 

OOSAS4: : CLR.B (AS) + 

@SS456: ‘ MOVEQ #$83,D2 

BOBASS: . BSR.S *-SOG2A ; @GOSOHSIZE 
SOSASA: MOVEQ #$21,D3 

PBB4SC: CLR.B {AS) + 

OBS4SE: MOVEQ #$22,D2 

CBSE: BSR.S *-$3032 ; GOSSC42E 
@BS462: : DBF D3, *-$2006 ; GBSGSP4ISC 
OBSI66: MOVEQ #$21,D3 

CBSAGCS: MOVE .B (A2) ,DS 

OBSI6A: EOR.B Dé,D1 

BSAC: EXT .W DS 

@OS46E: is MOVE.W DO, (AZ) + 

POSITS: MOVEQ #$81,D2 

GBS472: . BSR.S *-SOB44 3 POQCCSAZE 
OOO474: . DBF D3, *-$222C ; POLOSIE68 
@OS478: : MOVE.B (A2) ,D@ 

OSS47A: . EOR.B D@,D1 

PLGATC: . MOVE.B DS, $@OS3 (Al) 

CLSABD: . MOVE.B (A2) ,D@ 

@2BG4B2: : EOR.B Dg,D1 

C2G4B4: RTS 

OOS486: MOVEQ #$3F,D2 

GBS488: MOVE.B (A2) ,D@ 

@S248A: 7 EOR.B Dg, D1 

BOSASC: ae MOVE.B DS, (AS) + 

SOS48E: ae MOVE.B (A2) ,D@ 

SB249D: aia EOR.B Dg,D1 

CBS4A92: ae MOVE .B DS, (ASB) + 

@22494; oe MOVE .B (A2) ,D® 

SOVIIG: EOR.B Dg,D1 

SES498: 7 MOVE .B DO, (AS) + 

SOSASA: MOVE.B (A2) ,D@ 

PLSBAIC: . EOR.B Dg,D1 

SEG4IE: . MOVE .B DO, (AB) + 
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POG4ASD: 1012 oe MOVE .B (A2) , DS 
@OS4A2: B11 . EOR.B Dg,D1 
GOO4A4: 18Ce ae MOVE.B DS, (AG) + 
OOG4A6: 12812 ee MOVE .B (A2) ,D@ 
OSO4A8: B11 oe EOR.B Dg,D1 
OOS4AA: 1908 ose MOVE.B DS, (AB) + 
GOS4AC: 1812 . MOVE .B {A2) ,D@ 
SOS4AE: B11 sie EOR.B Dg,D1 
GOS4BA: 16CH re MOVE.B DS, (AD) + 
@OZAB2: 1812 ee MOVE .B (A2) ,D@ 
@004B4: B1lg1 ns EOR.B bg,D1 
OSS4B6: 12C8 _ MOVE .B DS, (AS) + 


@004B8: SICA eee DBF D2, *-$20838 ; SPAIS488 
SOS4BC: 4E75 RTS 


@OOC4BE: 2244 MOVE. L D4,Al 

PBSACB: 269 MOVE.L $@2O8 (Al), AD 

@SS4C4: DLED eee ADDA.L $0219 (Al) , AS 

PODACE: 2269 Le. MOVE.L $@@0C (Al),Al 

@OOACC: ZEA . MOVE.L A2,-(A7) 

@2S4CE: 45EC ere LEA $2@@8 (A4) , A2 

GODAD2: 7228 . MOVEQ #522,D1 

GBO4D4: 6128 eae BSR *-S22D8 ; PESOLASA 
@804D8: 61AC . BSR.S *-$2052 ; OSCOS4A86 
@OO4DA: 245F 7 MOVE .L (A7) +, A2 

PODADC: TOSS Pp. MOVEQ #$20,D28 

SOS4DE: 4A29 sis TST.B $2226 (Al) 

@BS4E2: 6C16 . BGE.S *+$0018 ; MOSSS4FA 
@WOS4E4: 4229 ae CLR.B S@SSD (Al) 

@@S4E8: 9229 sdae ANDI.B #SQO7F , $OSS6 (Al) 

S@OS4EE: 4AG1 . TST.B D1 

OOO4FS: 6728 g- BEQ.S *+SQO0A SOSOSAFA 
@@O4F2: 357C oi MOVE.W #SFD69, $201A (a2) 

OSO4F8: 4E75 RTS 

OOO4FA: B82C spees BTst #S$2003 , $2068 (A4) 

SOSS2B: 66FS . BNE.S 4~$020E OSPOS4AF2 
@BOS02: OC2A ve CMPI.B #52289, $2016 (A2)" 

00508: 67E8 g- BEQ.S *-§2016 >} SPOLES4IF2 
DQOOSGA: 4267 Bg CLR.W -(A7) 

@SPS2C: 2FP4 . MOVE.L D4,-(A7) 

@OOSCE: 4EBA one JSR *-SQ49C 3} BBRSS1S2 
@@O@S12: 355F oe MOVE .W (A7) +, §@81A (A2) 

@OOS16: 6724 g. BEQ.S *+ $2006 ; POSBGS1C 
GBO518: TSS : MOVEQ #$00,D8 

@BOS1A: 4E75 RTS 

@SVSS1C: S2AA . ADDQ.L #51, SOQ@A (A2) 

@OOS2B: 2844 MOVE.L D4, Ad 

60522: 4A68 i TST.W $2614 (Ad) 

G0OS26: 67GA g- BEQ.S *+$200C CVPBAS532 
80528: 357C MOVE .W #52202, $0014 (az), 

@BOS52E: 721 p- MOVEQ #$01,08 

@62530: 4E75 RTS 

02532: S82A *, BIST #52202 , $0017 (A2) 

@OP538: 6624 : BNE.S *+ 59206 + SBOCSS3E 
GO253A: T2282 p- MOVEQ #$29,D8 

@@OS3C: 4E75 RTS 

SSGOS3E: 357C MOVE .W #$002C, $6014 (A2) 

@2G544: TES1 P- MOVEQ #$21,0¢ 

@B0S46: 4E75 RTS 

@O0O548: 2244 MOVE.L 04,Al 

POSS4A: 2869 i. MOVE .L $098 (Al), Ad 

@BS54E: DIES sche ADDA.L $@G18(Al),Ad 

@OOS52: 2269 Ls site MOVE.L $@@OC(Al),Al 

@2O556: 2219 . MOVE.L (Al) +,D1 

@22558: 7494 . MOVEQ #$04,D2 

@GOS5A: 2019 - MOVE.L (Al) +,Dd 

PBPSSC: B81 Ae EOR.L Dg,D1 

@QPSSE: SICA : DBF D2, *-$@604 7 @266255A 
@8OS62: T47F . MOVEQ #S7F,D2 

@BW564: 3ISBsB . MOVE.W AZ,D2 

QODSEG: B24 -@.. ANDI.W #50021 ,D02 

S@G@O56A: 6718 - BEQ.S *+$9912 7 PVCPBSIC 
BOIOSEC: 1028 oe. MOVE.B $S@1FF (AS) , DS 

@8O2570: B11 we EOR.B Dg,D1 

20572: 1818 a2 MOVE .B (A@) +, DS 

680574: B11 Ese EOR.B Dg,D1 

GOOS76: 3218 . MOVE .W (AZ) +, DS 
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457 @@0S578: EOR.W Dg,D1 

458 @@O657A: SUBQ.W #$1,D2 

459 @@@57C: is MOVE.L (A6) +, DS 

460 @@OS57E: EOR.L Dg,D1 

461 @@0580: - DBF D2, *-$8004 POBBBS TC 
462 @@0584: MOVE .W D1, De 

463 220586: SWAP Dl 

464 229588: . EOR.W Dg,D1i 

465 @O058A: . MOVE .W D1, $0818 (A2) 

466 @@258E: ae EOR.B D1, $201 (A2) 

467 88592: RTS 

468 260594: . MOVE.B #$2255 ,D2 

469 ge@eSo8: eee BSR *-$O2E 6 POSSS2A2 
470 @@@59C: eae CMPI.B #$0055,D2 

471 SSA: . BNE.S *+$991C ; GOIBBBSBC 
472 @@@5A2: . BSR.S *-$QO5A 3 @828W548 
473 @@@SA4: opeee BTst #$O221 , $OS68 (A4) 

474 @@25AA: BEQ.S *+$2212 3 @BPSSSBC 
475 S@@@S5AC: . MOVE.B #$2201, $O027 (A2) 

476 @2@5B2: 7 . MOVE .B #S2OS2, $OSEB (A4) 

477 S@2SB8: MOVEQ #$21,D2 

478 @@@SBA: RTS 

479 @@85BC: . CLR.B $2@27 (A2} 

480 S225CE: sees MOVE.W #$2001, $@01A (A2) 

481 @225C6: ot loeyene MOVE .B #SQQFF , $2048 (A4) 

482 @@@SCCc: MOVEQ #522,D2 

483 @@05CE: RTS 

484 260SD¢6: . TST.B $227 (A2) 

485 @@@5D4: BNE.S *+50006 7 @BASS5DA 
486 @@05D6: --Pp BSR *-S2O8E 3 88820548 
487 ®O85DA: hee MOVE .B $0012 (A2),D1 

488 @O5DE: MOVE.L D4,Al 

489 SS25EG: da MOVE.L $28 (A1) , Ad 

490 9S605E4: ds ADDA.L $2018 (A1), AS 

491 @805E8: Liaise MOVE.L $@@eC (A1), Al 

492 @OO5EC: ies ANDI.B 4#SQOF7, (A4) 

493 S6OSFS: af | Sace MOVE.B #SCOQFF , $0018 (A4) 

494 @MOOSF6E: enmiege ANDI.B #S@ODF, (A3) 

495 SMOSSFA: eats ORI .B #$2222, (A3) 

496 @O68S5FE: Pa eee MOVE.B #52008 , $2068 (A4) 

497 S8G604: . MOVE.L A2,-(A7) 

498 GAG6S6: sels LEA $2208 (A4) , A2 

499 MQG6GA: San BSR *+502B4 ; SOSOSEBE 
500 @@S68E: BSR.S *+$O978 + POSSS686 
501 688619: eS MOVE.L (A7)+,A2 

502 088612: ont BRA *+$2038 OOPAIGE4A 
503 @@8616: MOVE.L D4,Al 

504 @08618: i. MOVE.L $2228 (Al), AS 

SOS 2@@61C: cee ADDA.L $2212 (A1),A® 

S06 280622: bes MOVE.L $@@SC (Al), Al 

S07 688624: eeee ANDI.B #S20F7, (A4) 

508 282628: : oe MOVE.B #SQOFF , $2@18 (A4) 

309 @@862E: we ANDI.B #S2ODF, (A3) 

510 288632: we ORI.B #$2222, (A3) 

Sll 288636: ole. MOVE.B #S2088 , $SS68 (A4) 

512 @8863C: . MOVE.L A2,-(A7) 

513 20863E: eee LEA $8088 (A4) , A2 

514 280642: BSR.S *+SQ05A i PBSBSESIC 
515 080644: are BSR *+S5Q0D4 ; @8600Z718 
516 220648: MOVE .L (A7)+,A2 

517 @6O64A: arpiete BIST #$0003 , $2068 (A4) 

518 M6865: : BEQ.S *+$9014 i BOCBSHEC4 
519 88652: 3% CLR.B $0818 (A4) 

520 60656: ers ORI.B #$0008, (A4) 

521 @MOO65A: ehee MOVE.W #$0296, $201A (A2) 

522 S8S668: p- MOVEQ #528,D2 

523 @O8662: RTS 

524 80664: ee CLR.B $0918 (A4) 

525 O@G668: eee ORI.B #52028, (A4) 

526 S2S66c: gq CLR.W -(A7) 

527 @OC66E: F MOVE.L D4,-(A7) 

528 Q20670: : JSR *-SO56E 3 BBLSB1S2 
529 20674: \ os MOVE .W (A7) +, $@@1A (A2) 

530 220678: wo [caer MOVE .B #52206 , $OG12 (A2) 

531 S8@67E: js. ADDQ.W #52, $8014 (A2} 

532 @80682: MOVEQ #521,D2 


@ Apple Lisa Computer Technical Information Page 0042 of 0057 


@ Apple Lisa Computer: ProFile HD Communications Protocol 


§/28/91 12:53 PM HD:Lisa Device Drivers:S YSTEM.CD_PROFILE 


@0S684: 4E75 
@22686: IG7F 7 #S7F ,DS 
@8S688: 1498 (AS) +, (A2) 
@SS68A: 4271 

GBSE8C: 1498 (AS) +, (A2) 
QSO68E: 4E71 

OBS69S: 1498 (AZ) +, (A2) 
@88692: 4571 

289694: 1498 (A) +, (A2) 
209696: S51c8 Z DS, *-$SSZE 3; eeeegess 
Q@O269A: 4E75 

QIS69C: 7288 #$20,D1 
@OQ69E: 707F #S7F ,D2 
SOSEAS: 1418 : (AZ) +, D2 
@QS6A2: B5SS1 ' D2,D1 
QOS6A4: 1482 : D2, (A2) 
@SG6AG: 1418 : (AZ) +, D2 
@OS6A8: B5S1 D2,D1 
@OSEAA: 1482 D2, (A2) 
@SSERC: 1418 : (AS) +, D2 
@OS6AE: B51 D2,D1 
@OSEBS: 1482 ‘ D2, (A2) 
@OSEB2: 1418 : (A@) +, D2 
@OS6B4: B521 : D2,D1 
@SSEBE: 1482 . D2, (A2) 
QBC6B8: 51C8 : D@, *-$2218 ; segen6as 
GBVEBC: 4E75 

@OC6BE: 1429 : $2@@8 (Al) , D2 
@OSEC2: BSA1 : : D2,D1 
@OS6C4: 1429 F $@@OC (Al) , D2 
@BS6C8: BSP1 : : D2,D1 
@OSECA: 1429 ‘ $2@1@(A1) ,D2 
QSS6CE: B51 b2,D1 
GSSEDS: 1429 j $2814 (Al) ,D2 
2806D4: BSG1 D2,D1 
QOSEDE: 7495 #$05,D2 
@OSEDB: 1499 : (A1) +, (A2) 
@OG6DA: SICA D2, *-$ 2202 ; PULSSEDS 
@OSEDE: 1419 . (Al) +, D2 
QOS6ES: 6D *+SQQ0A ; MISSSCEA 
OOS6E2: SACL : ‘ #$2080,D1 
BOSEEG: BOIS2 F #$2089,D2 
QQG6EA: 1482 aa D2, (A2)} 
@2S6EC: 4E71 

@2S6EE: 471 

@2S6FA: 1499 is z (Al) +, (A2) 
@OSEF2: 6116 . *4+$0218 
@SO6F4: 3419 . {Al} +, D2 
@2O6F6: B5S1 D2,D1 
OSO6F8: 1481 ~ r D1, (A2) 
@OS6FA: 4E71 

@QS6FC: 4E71 

@Z2S6FE: 1499 ‘: : (Al) +, (A2) 
CO27S8: 4B71 

@2O7B2: 1499 Ss a (Al) +, (A2) 
@QO7S4: 6104 ‘ : *+SO206 ; POSIOTOA 
PBO7SE: 6122 ; _ *+SO004 3 COOIOTOA 
220788: 4E75 

POGTISA: 5249 #$1,Al 
GAATAC: 1499 ne (Al) +, (A2} 
OCLQSTISE: 4E71 

@O971e8: 1499 os . (Al) +, (A2) 
202712: 4E71 

202714: 1499 oe P (Al) +, (A2) 
208716: 4E75 

208718: 1419 2 . (A1) +, D2 
QOGTI1A: G282 COOr dees é #SQQQF ,D2 
@OS7ILE: 1929 ges1 yrs : $2201 (Al) ,D@ 
20722: C22S COPS shade : #500F8,D8 
228726: 84D - 5 D@,D2 
220728: BSO1 Pr : D2,D1 
QAS72A: 1482 a4 : D2, (A2) 
@OOST2C: 1419 se (Al) +,D2 
@2O72E: B51 ei : D2,D1 
@0B730: 1482 oe ; D2, (A2) 
@02732: 1819 ae (Al) +, DS 
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GO734: = (Al) +,D@ 

@O0736: sa (Al) +, D2 

200738: As D2,D1 

@OO73A: D2, (A2) 

@QB73C: (Al) +,D2 

22O273E: a D2,D1 

PODTAS: Sa D2, (A2) 

O07 42: Ses (AL) +, D2 

200744: eae #52088,D2 

PLOTAS: s D2,D1 

2007 4A: : D2, (A2) 

QOO74C: (Al) +, D2 

QOOT4E: D2,D1 

PED7SS: ‘ D2, (A2) 

AS87152: 459014 ; POSTE 
QO0754: *+$2G12 ; QOPSO766 
OOB1S6: *+$2818 @BPWBI 66 
@O0758: *+S200E ; @OBOD766 
QOGTSA: be D@,D1 

ABBISC: es DS, (A2) 

QOSI5SE: 

DIST ED: 

QIB162: ‘i D1, (A2) 

OSS764: 

BOO166: #51,Al 

QOS768: (Al) +, D2 

BIST 6A: ' D2,D1 

GAST6EC: : D2, (A2) 

Q2076E: j (Al) +,D2 

POOTIO: D2,D1 

BODTI2 + : D2, (A2) 

QOOITIA: ; (Al) +, D2 

QB2776: D2,D1 

QOO778: : D2, (A2) 

SOSTIA: 

@BQ77C: D4,Ag 

QOS77E: $2216 (AZ) 

@0782: 5 *+$QQ0E 3 28808798 
OOO784: j #$2, $8814 (A2) 

@30788: : SQA (A2) 

@OO78C: p. #$21,D2 

QOO7 SE: 

2BO790: . #51, SOO@A (A2) 

080794: D4,Ag 

QO0796: $0214 (AZ) 

2607 9A: ‘ *+$OQ8C 3 POOSSTAS 
BBOTIC: F #52082, $2014 (A2) 

@OOSTA2: 3 #$21,D2 

OOOTA4: 

DOOTAG: 6 #$2202, $2017 (A2) 

QOSTAC: *+S2BB6 ; S8OSS7B2 
QIOTAE: Pp. #$20,D2 

PISTBS: 

QISTB2 : : #$2@2C, $2014 (A2) 

SSS7B8: #$21,D8 

SOO7BA: 

2BS7BC: : $0008 (A4), Ad 

BOSICA: #$20,D1 

QOO7IC2: : : #52022, $2013 (A2) 

QOS7ICB: *+$0012 j POWIOGTDA 
QOQTICA: *+$0D72 } S@SS983C 
SBBICC: : #S@1FF,D2 

BIBIDS: (AZ) ,D@ 

QBBID2: de D@,D1 

@OO7D4: 5 D2, *-$2004 "+ @B@OBS7TDS 
2BO7DB: = *+52018 3 SSSLSTES 
QOBIDA: , #S5Q1FF,D2 

QOSTDE: 

QIBTES: 23 

QOOTE2: 3 ©2COV7DE 
OOOTEG: ; S2029856 
QOSTES: 

QOSTEA: } CSOOSTIFA 
BODTEC: 

QOSTEE: is *+$BSBC } SPLCSQTIFA 
GOSTFS: FD69 @@1A '5|.i.. #SFD69, $001A (A2) 
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OOOTIEEs 
QOOTES: 
OSSTIFA: 
GOSESS: 
OPSBS2: 
OOSISs: 
OOSESA: 
SSSESE: 
GOS818: 
20814: 
OPSB1E: 
@OS81c: 
PBSA22: 
O2BO824: 
OBO826: 
GBSB2C: 
OSS82E: 
O2S836: 
20832: 
GIO8B38: 
CSO83A: 
@20383C: 
CO283E: 
PBB 4S: 
CBOB42: 
OBO846: 
2OO3848: 
OOS84As 
OBSBAC: 
2SS84E: 
BOSESS: 
PEOES4: 
SSS856: 
O2S858: 
S2S8SA: 
2ES8SC: 
POOBEP: 
PESBE2: 
POSBE4: 
POSSE: 
OES86s8: 
@OS86A: 
OOSS6E: 
SLEB7S: 
PAP876: 
OSE87A: 
PBS87E: 
2S0884: 
O22888: 
SLSSBA: 
SSS8Ec: 
PASBIS: 
OO6894: 
POSBI6: 
P2898: 
O2S89A: 
GAIAB9C: 
SOSBA2 : 
OSSBA4: 
PSSBAB: 
@OSBAA: 
CQWC8BS : 
OOSSBE6: 
OOSSBA: 
OBSSBC: 
SSSECL: 
OBABC2: 
OSSBCE: 
OBSSBC8: 
QBOBCA: 
QSSECE: 
OSCBD4: 
OSCEDS: 
PACBDC: 
P@SC8DE: 
COCBES: 
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MOVEQ 
RTS 
BTst 
BNE.S 
CMPI.B 
BEQ.S 
ADDQ.L 
MOVE .L 
TST.W 
BEQ.S 
MOVE .B 
MOVE .W 
MOVEQ 
RTS 
BTST 
BNE.S 
MOVEQ 
RTS 
MOVE .W 
MOVEO 
RTS 
MOVEQ 
MOVE .B 
EOR.B 
DBF 
MOVE .B 
EOR.B 
MOVEQ 
MOVE .B 
EOR.B 
DBF 
RTS 
MOVEQ 
MOVE .B 
EOR.B 
DBF 
MOVE.B 
EOR.B 
MOVEQ 
MOVE .B 
EOR.B 
DBF 
RTS 
MOVE .B 
ORI.B 
CLR.B 
MOVE .B 
ADDQ.W 
MOVEQ 
RTS 
ORI .B 
CLR.B 
MOVEQ 
RTS 
MOVEQ 
RTS 
CMPI.B 
BLT.S 
TST.B 
BNE.S 
MOVE .B 
MOVE.L 
BTST 
BNE.S 
DBF 
BRA.S 
ADDO.W 
MOVEQ 
RTS 
CLR.B 
MOVE.W 
CLR.B 
ORI .B 
MOVEQ 
RTS 
ANDI.B 


#522,D8 


#52023, $068 (A4) 
*-$29128 


#52009, Soo16 (a2) 


*-$2618 

#$1, SOO@A (A2) 
D4,Ag 

$0014 (AS) 
*+58012 

#52021, $002 (A2)’ 
#$20@2 , $2014 (A2) 
#$01,D0 


#52802 , $2017 (A2) 
+5026 
#5208,D¢ 


#$2@2C, $0014 (A2) 
#$21,D0 


#$@5,D2 
(AZ) ,D@ 
Dé,D1 

D2, *-$@204 
(AZ) ,D3 
D3,D1 
#$0C,D2 
(AS) ,D@ 
Dg,D1 

D2, *-$2204 


#523 ,D2 
(A) , DB 
Dg,D1 

D2, *-$S204 
(AZ) ,D3 
D3,D1 
#5@E,D2 
(AS) , DS 
Dg,D1 

D2, *-$2204 


#SQQFF , $O888 (A4) 
#$2218, (A4) 
$2218 (A4) 
HSSSEF , $OP12 (AZ) 
#52, $8014 (A2) 
#521,D2 


#52218, (A4) 
$2218 (A4) 


#$21,D8 


#82002 ,$0013 (A2) 
*+$2228 

$2028 (A2) 
*+$9O22 

#$2201, $0828 (A2) 
#SPASCLOSS , DS 
#$2021, (A3) 

*+S 2208 

DO, *-$BSS6 
*+SQOGA 

#$2, $2014 (A2) 
#$21,D8 


$228 (A2) 
#SO75A, SOO1A (A2) 
$@218 (A4) 
#$2018, (A4) 
#$28,D2 


#SQ22DF, (A3) 


; 
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BOQOSTES 
GIOIOTES 


GOGIA826 


GQSNB32 


7; G880083E 


SCPBS84C 


SBP0S853 


DSSOABEE 


SHSSSECA 


SOSSSECA 


BIBBSBC2 
PBPSSSBBE 
SLPSSSBCA 
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@OSBE4: aes ORI.B #$202@, (A3) 

@2S8ES: wink MOVE.B #522008, S2068 (A4) 

QOSSEE: eee MOVE.B #52813, $2008 (A4) 

@AS8F4: NOP 

QOGSF6: MOVE.B #$2001, $008 (A4) 

OBABEC: NOP 

GOOSFE: MOVE.B #$2005, $0208 (A4) 

OOOGIS4: NOP 

QOS9BE: - MOVE.B #S5@2E6, 52008 (A4) 

@BS92C: ORI.B #52018, (Ad) 

228912: CLR.B $0218 (A4) 

200914: ‘ BIST #$2003 , $@068 (A4) 

QZO91A: BNE.S *+$201B j POCOOI2A 
@SO9I1C: Feat ADDQ.W #5$2,$@014(A2) 

O92: js foes MOVE.B #$@2@83,$@@12 (A2) 

OO0926: P- MOVEQ #501,D 

@Oe928: RTS 

QOS92A: MOVE.W #50296, $@@1A(A2) 

202938: : MOVEQ #520,Da 

028932: RTS 

008934: ; aa! CLR.B $2218 (A4) 

200938: yeaa ORI.B #52218, (A4) 

POS93C: fe LEA $6016 (A2),Al1 

OOO940: zs MOVEQ #523,D6 

OB942: Sia ene MOVE.B $@@@8(A4), (A1)+ 

200946: sti DBF DS, *-$8804 3 POCCSI4A2 
OOO94A: Ar MOVE.L $@@16(A2),D@ 

@OO94E: ed OR.L D@, $@G2A (A2) 

200952: sears ANDI.B #S2@F7, (A4) 

QOO956: rere ANDI.B #S227F,$258@(A4) 

@ee95C: MOVEQ #527,D2 

POS95E: ae DBF DS, *+$280S 3; @220095E 
P2962: eee ORI.B #$2089, $9580 (A4) 

gee968: MOVEQ #S7F,DS 

POSICA: cae DBF Dd, *+$800S 7 SOSSSICA 
2ES96E: Ee ADDI.W #$2081,$0036 (A2) 

QAGI74: F CLR.B $9028 (A2) 

222978: ete MOVE.L #$20182000,D2 

POO97E: ereteke BTST #S2001, (A4) 

22982: 2 BNE.S *+S 2206 ; @2SS0988 
@2S984: ‘ SUBQ.L #51,Dé 

P2S986: BNE.S *#~$8O08 POOSSI TE 
@2S988: Pe CMPI.W #52010, $2036 a2)" 

QQO98E: 3 BGT.S *+$Q20C POSSSIOA 
228996: MOVE.W #52046, $0014 (A2) 

QO0996: : MOVEQ #$21,D 

229998: RTS 

QOB9I9A: F MOVE.W #5075A,S@@1A(A2) 

PBOIAS: é CLR.B $0018 (A4) 

QSSIAA: 7 ORI.B #$2018, (A4) 

QOQ9AS: MOVEQ #$22,D2 

@OO9AA: RTS 

QSSIAC: ; ANDI.B #5S2@DF, (A3) 

BOSIBS: ORI.B #$2022, (A3) 

@OOIBA: ; MOVE.B #S$@008, $2068 (A4) 

@OSOBA: ' LEA $@@2E (A2) , AD 

@OO9BE: whe MOVE.B $@@2E(A2),D@ 

POSIC2: EXT.W 

@OS9C4: F ' ANDI.W 

QOSICB: SUBQO.W 

QOSOCA: 5 MOVEQ 

QBBICC: : MOVE .B (AB) , $@SW8 (A4) 

QOSIDS: 3 ADD.B (A@)+,D1 

BESID2: Seca DBF DS, *-$2es6 } S@C@S9cc 
QS9DE: wiila EORI.B #S@@FF,D1 , 

@SS9DA: wA.. MOVE.B D1,$@@@8 (A4) 

@OSODE: is geaias BYST #52003, $2268 (A4) 

POSIES: - BNE.S *+S82086 } SESCSIEA 
OOSIEC: p. MOVEQ #$02,D8 

DLSIES: RTS 

QOOIEA: Pp. MOVEQ #$21,D8 

QOS9EC: RTS 

QOOIEE: iA ae CMPI.B #$8002,5@@@A (A2) 

PISA: os BGE 4459078 j PVCSGAC4S 
PQBO9FS: MOVE.L 0D4,A6 

QOSIFA: MOVE.W $2014(Ad),Da 
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#SQ27F,Dd 

+3 QOB4 3+ SSSSCASR6 
#S7F,D2 

DS, $0026 (A2) 

#$0026, $@O2E (A2) 

S@QQA (A2) , SO@2F (A2) 

SOOOA (A2) , $@O3S (A2} 

D2, $6038 (A2) 

*-SOO74 + BSBBS9AC 
De 

*+$202E 7 B2SIGAS2 
$@QGA (A2) 

*+$2018 SPSSPGA42 
#$a@4c, $0014 (a2). 

#$2022, $2612 (A2) 

#50018, (A4) 

$2018 (A4) 

*+SO2E SSSC6GA4E 
#SQQ5A, $0014 (a2) 

#$2023, $0012 (A2) 

#$21,D 


#52296, $@01A (A2) 
#50018, (A4) 
$2018 (A4) 
#$208,D2 


#$206C, $2014 (A2) 
#$21,D¢ 


D4,Al 

$0208 (Al) , AS 

$80123(Al) , AS 

$@2@C (Al), Al 

A2,-(A7) 

$0008 (A4),A2 

#$20,D1 

*-SQ5FE POCOS4 BE 
*-SO64E ; PO0S43A 
(A7) +,A2 

$2206 (Al) 

*+S$Q0SE POLISAAD 
#S2Q7F, $0006 (a1) 

Dl 

¥+$2078 PBSCGABSIC 
#$2003, $2068 aay 

*+$0952 PIDOSAFS 
#S$2029, $0016 (A2)" 

k+$BO52 + PLSKOSBS2 
-(A7) 

D4,-(A7) 

*~-SO9B6 s POSOA1L G2 
{A7) +, $@@1A (A2) 

*+$B052 O02GOB12 
#$01,D2 

#31, SOO@SA(A2) 

#$1, $2026 (A2) 

*+$0016 

$2016 (A2) 

*+$981C 

#$204C, $0014 (A2)° 

#50022, $2012 (A2) 


#52, $0014 (A2) 
#52001 , $2012 (A2) 


#52046, $0014 (A2) 


#590296, SROLA (AZ). 
*+SQOGA, 
#SFD69, $018 (A2) 
#$20,0 


#SFD69, $@@1A (A2) 


$2226 (A2) 
D4,A 
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$0014 (AS) 

#$2, $0014 (A2) 
#$01,D8 
#SQQEF , $8012 (A2) 


D4,Ad 

$0214 (AD) 

*+5000C + @8202B3C 
#52846, $0014 (A2) 

#$21,D0 


#$03,D2 


$8078 (A4) ,D1 

#SQGE7, (A4) 

#SQOFF, $2218 (A4) 

#52055, $0078 (A4) 

#30001, $@B60 (A4) 

#52002, $OW68 (A4) 

#520198, (A4) 

#$2823,D1 

*+$@02E SILIIBIE 
#51, SOQGA (A2) 

#$1, $8826 (A2) 

*+$8018 7 SOCOSB8A 
#S205A, $2014 (A2) 

#52801, $O01A (A2) 
HSQOFF , $2048 (A4) 

#520,D2 


#$2827, $2012 (A2) 

#$2, $0014 (A2) 

*-SQO1A SBSOSBIA 
#$29A3,D1 

*+SSOSA 7 SAISSOBA4 
#52864, $0014 (A2) 

*-$8028 3} SSSOSBIA 
#52038, $2014 (A2) 

#521,D2 


#$122D, $@O2E (A2) 

*-$8288 7 SBSSS9AC 
ie) 

*+$0012 3 BBB0A9BCC 
#SQOOF , $2012 (A2) 

#$2, $8014 (A2) 

#$01,D2 


#52296, 5001A (A2) 
#$2018, (A4)} 
$8018 (A4) 

#520, D2 


SOS@A (A2) , D3 

#SQOFFFEFFF,D3 

D3,Ad 

A2,-{A7) 

$2OS8 (A4) , A2 

*-SS76A + GBISSIASE 
(A7)}+,A2 

D3,Ad 

#$2O01, $2WSI (AS) 

*+S3018 7 SASSACCE 
#$SOSCW511, $Z1C6 (AD) 


*+S8006 7 SGBSSLCOE 
#$22,D28 


¥5@26A, SOO1A (A2) 

*-S2OOA 7 SGOSSSCOA 
#$2,$2014 (A2) 

#501,D2 


#516@E, S282E (A2) 
#SFO7TBE3C1E, $2230 (A2) 
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PBSC2C: FD7E os BSR *-$9289 SBOOBIAC 
PASC3IS: TST.W = D® 

BASC32 : O18 ian BNE *+$Q012 PSCOBCA A 
OBSC36: O18 eat MOVE.B  #$221, $0212 (A2) 

BBSC3C: 2214 j.. ADDO.W #$2, $0014 (A2) 

PBC: p- MOVEQ  #$@1,D¢ 

BBAC4A2 : RTS 

OBOC44: 2296 : MOVE.W  #$2296, $@@1A (A2) 

OBOC4A: 2218 ae ORI.B #2018, (A4) 

PBOC4E: ga18 - CLR.B  $@@18(A4) 

OBBC52 : p. MOVEQ  #$22,D@ 

QBOC54: RTS 

BOSC56: QQGA : MOVE.L  $@20A(A2),D@ 

QBSCSA: Q@QFF FFF ANDI.L  #$Q0FFFFFF,D@ 

BBSCES: MOVE.L D@,AG 

OBBCE2 : MOVE.L A2,-(A7) 

OBBCE4: 2208 aes LEA $8008 (A4) , A2 

OBECEB: FA1C = BSR *-SQ5E2 7 POOOVERE 
PBACEC: - MOVE.L  (A7)+,A2 

OOOC6E: 2226 ' ae MOVE.B  #$2206, $0212 (A2) 

QBOC7 4: 2214 je. ADDQ.W #$2, $0014 (A2) 

QB2C78: p. MOVEQ  #$01,D2 

QASCTA : RTS 

QBSCTC: p. MOVEQ  #$03,D0 

QOSCTE: RTS 

QOECRS: m MOVE.L $0204 (A7), Ag 

BBGCB4: ‘ TST.W $8004 (Ad) 

PBSC: BNE.S *+SQ@SE 

QBSCBA: ; MOVE.L  A2,~-(A7) 

QBSCkC: MOVE.L  (A®) ,A® 

@BECBE: ; MOVE.L $0004 (A@),A2 

GBSCI2: je. MOVE.L $0004 (A2),AG 

@B2CIE: MOVE.L  (A@),A1 

@B2C98: p MOVEQ #$2A,D2 

OBGC9A : ye AND.B  $@@68(A1),D2 

@BSCIE: ; MOVE.B D®, $2868 (Al) 

@BSCA2: MOVEQ #$20,D2 

OOGCA4 : ee MOVEP.W D2, $0046 (Al) 

BBQCAB : 6 MOVE.B  #$202@, $2268 (A1) 

OOECAE : ak BIST #$2008, (Al) 

SB2CB2: BNE.S *4+$8238 ; GBBOOCEA 
@BSCBA: So ANDI.B #$2002,D2 

@QSCBB : BEQ.S  *+$2048 PABVODVS 
@OGCBA: bis CLR.W $@0C(A7) 

@BOCBE : j. TST.W  $6046(A2) 

PBVCC2 : BEQ.S  *+4+$0054 ; @@0@2D16 
BBACCA: MOVE.L A2,-(A7) 

QBBCCE : ; JSR *-$QB9@ ; G2B00136 
OBCCA: j.. MOVE.L $2004 (A2),a@ 

@BLCCE : me MOVE.W  $0@1A(A@) , DZ 

BBACD2 : : MOVE.W D@, $@@@C (A7) 

PBOCDE : 7 CMPI.W #$2001,D¢ 

@BSCDA: : BNE.S  *+$00A PBSOSCEA 
QBACDC: .d. MOVE.W  #$0064, $0020(AO) ” 

QBOCE2 : : BRA.S  *+$2034 ; @002OD16 
OBSCE4: MOVE.L  (A7)+,A2 

QBOCEE : ao IMP *4+$041E @2SO1104 
@@QCEA: at MOVE.W #0294, S0O1A (AQ). 

QBACPS: oe MOVE.B D2, $2018 (A1) 

OQOCFA: Mak ORI.B  #$2@18, (A1) 

QBECFS : je TST.W  $0@46(A2) 

QOOCFC: : BNE.S  *-S@@18 PBSISCEA 
QOOCFE : a BRA.S *+$2018 ; @22QD16 
QBSDLS: SUBQ.W #51, $8020(AS) | 

B2ADBA : : BLE.S *+$@20A PIOSODSE 
BBADSE : Lae MOVE.B #SQQFF, $248 (Al) 

QBSDSC: _ BRA.S  *+$220A BASIOD16 
QOQDLE: 7 MOVE.W  #$075D, $001A (AQ) 

220014: ‘ BRA.S  *-$2924 ; @@OQecra 
222016: MOVE.L (A7)+,A2 

@22D18: ms MOVE.L  (A7)+,Aa 

@B2D1A: D284 ae ADDA.W #$2004,A7 

QBQD1E: : IMP (AQ) 

PLOD29: 2238 Br MOVEM.L A2-A4,-(AT7) 

QBSD24: 1FSo MOVEM.L $@@8C(A7),A@-A4 

@OSD2A: QOAS se ORI.B  #S$2QA@, (Al) 
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ORI .B #SSCAS, (A2) 

MOVE.B #5223B, $2070 (A3) 

ANDI.B #$SQDC, $2858 (A3) 

ANDI.B #S207B, $2G6S (A3) 

ORI .B #S9O6B, $OS6S (A3) 

MOVEQ #$290,D2 

MOVEP.W D@, $2046 (A3)} 

CLR.B $8818 (A3) 

ANDI.B #SQOFC, $2019 (A3) 

ORI .B #$221C, $201 (A3) 

ANDI.B #S@@FB, (A3) 

ORI.B #52218, (A3) 

BIST #$2022, (A3) 

BEQ.S *+SQOOA OBSBSD7E 
MOVE.W #59294,D9 

BRA ; @SOCSESE 
BSR ; SOSOPESCE 
TST.W 

BEQ.S ; BBSCSDSE 
MOVE .W #5875D, D2 

BRA *+$Q2CC ; PLSCCPEIE 
MOVEQ #$91,D2 

BSR *+$0112 ; MPOSCLEIA 
TST .W De 

BNE *+S09CU ; MSSOSE4E 
ANDI.B #SQODF, (A2) 

ORI.B #$202, (A2) 

MOVE.B #522008 , $2268 (A3) 

MOVEQ #500,DS 

MOVE .B DS, $O2G8 (A3) 

NOP 

MOVE.B #SQQEF , $2OG8 (A3) 

MOVE .B #SQQEF , $OEG8 (A3) 

MOVE .B #SSOFF , $2OC8 (A3) 

MOVE .B #5Q0GA, $20S8 (A3) 

MOVE.B DS, $SSS8 (A3) 

BIst #$2203 , $@S68 (A3) 

BEQ *+$202C 3 MBSSSDD6 
MOVE .W #$8296,D2 

BRA 3 @PSOSLE4E 
MOVEQ 

BSR ; SSSOCESA 
TST .W 

BNE +; SECCPE4E 
CLR.B $2018 (A3) 

ORI.B #52018, (A3) 

ANDI.B #SQQDF, (A2) 

ORI .B #$9026, (A2) 

MOVE .B #$2908 , $2068 (A3) 

MOVE .B $2288 (A3) , $O016 (A4) 

MOVE .B $8288 (A3) , $0017 (A4) 

MOVE .B $0288 (A3) , $0018 (A4) 

MOVE .B $808 (A3) , $0919 (A4) 

BTStT #52203 , $2868 (A3) 

BEQ *+SOQGA 3 POSSGE2S 
MOVE .W #$2296,D2 

BRA.S *+$80308 3 SPOSSGE4E 
MOVEQ #52D,D2 

MOVE .B $0008 (A3),D1 

DEF DS, *-$ 2604 3 POSBLE22 
MOVE .B $2008 (A3) , $0013 (A4) 

MOVEQ #522,D0 

MOVE .B $2008 (A3) ,D1 

DBF DS, *-$OO04 _ § PBBSBEZ2 
MOVE .B $2208 (A3) , $0023 (A4) 

MOVE .B $2228 (A3) , $0824 (A4) 

MOVE .B $2008 (A3) , $025 (A4) 

MOVEQ #528,D@ 

CLR.B $2218 (A3) 

ORI.B #50018, (A3) 

MOVE.B #5003B, $2068 (A3) 

MOVE .B #SOSA2, $272 (A3) 

MOVEM.L (A7)}+,A2-A4 

LEA $2014 (A7) ,A7 

MOVE .W DS, (A7) 

JMP (A@) 
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#$20,D2 
OLBC GCLBS ° #$2OOCBSSP, D1 
OOS1 ose? #$@2S1, (A3) 
*4+ $2208 
#$1,D1 
*-S$O208 
#501,D8 


#$20,D8 

BBO BIAS #$egeC2020,D1 

OOG1 Reve #$9091, (A3) 
*+$0008 ; GSSSZE98 
#$1,D1 
*-S$OOO8 ; PISIZESC 
#$21,D8 


#522S2, $9B68 (A3) 
#SQCEF, (A3) 
#52008, (A3) 
$2@18 (A3) 
*-$9328 

Dg 

*+$ 2008 
#$5275D,D2 


$0278 (A3) ,D1 

#$@CE7, (A3) 

#SQOFF , $6018 (A3) 

D2,D1 

*+SOO1E ? POSOCEEC 
#52255, $2078 (A3) 

#52012, (A3) 

*- $8066 ; SOBPSECE 
DS 

4+$ 2006 ; SO22CEDE 
#$075D,D@ 

#$2002 , $@W68 (A3) 


#SQQAA, $2078 (A3) 
#50019, (A3) 
*-$8082 
#S$75A, DS 
#52002, $2068 (A3) 


(AT) +,AB 

(A7)+,Al 

#$203B, $0072 (A1) 

(A) 

*+$061E ; @600152A 
AG, #$0000 

(A7) +, A6 

AS, #§0028 

$0919 (A5) ,A7 

*+$6618 @000152E 
*-$@2A2 PBSOBC BSD 
*+$Q6E ; @20@1534 
AS 

k+SD6OS ; @826152C 


AG 


(A2) ,D2 
(A6) 
(A2) 
POD . D1 
FFF 4 . AG, #SFFFA 
8318 . : D6/D7/A3/A4, -(A7) 
BOBS oe $9208 (A6),D7 
BOB6C e. S@OOCc (A6) , D6 
D7,AS 
OOS4 i $0604 (AS) , A3 
D7,A@ 
OB3E : : $OO3E (AZ), A4 
@091 O14 *.|.... : #52201, $0814 (A4) 
. D7,Ad 
@G1E O@B3A '!1...: . $O@1E (A4) , $O@3A (AS) 
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CASE 6A: D7,A 

QBSE EC: A SQQ3E (AS) , DS 

BASE 7B: #$28,D1 

COSET2: D1,Dd 

GOSET4: ae D@, SOMA (A3) 

POSES: eh we oie $2018 (A4) , $O@GA (A3) 

OZOF TE: a $0914 (A3) 

OBOE 82: D7,-(A7) 

GOSE S84: a : *-SQE4E 7 2090136 
CODE 88: : D6,Ad 

GOOF SA: ae $QS1A(A3), (A®) 

OOOE BE: D6,Ad 

SBOE IO: (A®) 

POSE 92: g. *+$2018 7 SOSOSFA2 
POZE I4 : D6,Ad 

POSE IE: as #32991, (AS) 

OOOE 9A: é *+$S208 ; COSSOFAZ 
POSE 9C: .d. #$2964, $2022 (A3) 

QOOE AZ : nt . (A7) +,D6/D7/A3/A4 

OOOEAG : A6 

QOOFAS : 7 (A7) +, Ad 

OOOE AA: #$8,A7 

QOSEAC: (A@) 

SSSEAE : . D1, (A4) 

SOOFBS: (A2) 

PASE B2 : _ #52, (A7)+ 

GOCE B4 : #SF 

OSSF BE: ee #$4E56,D¢ 

OOF BA : 

SSOFBC: ets # D4-D7/A3/A4, -(A7) 

POSE CH: = $2008 (AS) , AS 

OASECA4: ees $0204 (AS) , D7 

QOOECE: i SOSE (AG), AS 

QSSECC: 2s #$828D, (AQ) 

SSSFDS: #$28,D5 

SSLE D2: rare #SO902 , $OPSC (AG) 

GOSEDB : *+$9206 3 SVESOFDE 
SOSEDA: Pa eres : #$0202,D5 

CQSEDE: wssags #$22220290,D6 

QOSFE4: Bg : -(A7) 

QOSFE6: . DS,-(A7) 

QSSEES: D6,Ad 

QOSFEA: (AZ) ,- (AT) 

PASEEC: a SFFFS8 (A6) 

SAISEE SB: sé *-SOFCE + GLOSSS2A 
OIOEFA: 5 (A7)+,De 

SASEEE: wd *+SOOF 6 7 GBSP1ZEC 
QOSEFA: Pe SQQGE (A6) , AS 

SAE FE: {AZ) 

POL BIS: ela SFFF8 (A6) , SFFF4 (A6) 

PALGSE : aie . SPFF4 (A6),A4 

OSLSSA: A . $2208 (A6) , $O@1A(A4) 

OB1S1S: Ness $OMSD (AG) , $8018 (A4) 

OS1B16: os ‘e S@@1E (A4) 

@S1G1A: see $O@0A (A4) ,A3 

OS1S1E: D6,Ad 

DBLG2G: 4 Fr A3,D@ 

0B1822: F 7 (AZ) , DS 

021024: ‘i ‘ D@, (A3) 

OB1G26: % . (A3} , $@@@2 (A3) 

@@192A: ws . SFFF 4 (A6),~-(A7) 

OB1Z2E: RS *-SOF44 + OUSSISEA 
221032: . D7,Ad 

OB1034: : 5 $2038 (AM) , -(A7) 

@G1038: oe SFFF2 (A6) 

OB1S3C: és *-S$OFB2 7 GBSODIBA 
PO1SAS: é D7 ,Ad 

@O1S42: 7 . SOQ3E (AS) , AS 

2S1846: 5S. 7 $2024 (AZ) , $@024 (A4) 

@G1G4C: " D7,Ad 

OG1G4E: 3 = $OO3E (AS) , AD 

@B1B52: ia : $2208 (AZ) , DS 

@G1856: < #$6,D028 

221958: . Da 

OB1S5A: . D6,Ad 

@S1BSC: . (A@) ,D1 
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OO125E: F DZ, D1 

221862: ; D1,D4 

201262: : DT, AS 

01864: : DT7,Al 

221266: é : S2O3E (AZ) , Da 

OO1B6A: : : $242 (Al) , D2 

OO1G6E: ; *+SOQA ; 20201078 
201878: : D7, Ad 

01272: In... : SFFF 4 (A6) , $@O3E (Ad) 
201278: . D7, AS 

OO1S7A: : : $0B46 (AS) , DS 

@O1G7E: . #$1,D2 

201880: . D7, Ad 

201882: . ‘ DS, $2046 (Ag) 

21286: 3 $2206 (A4) 

@O128A: D4, AG 

@2128C: ‘ S2QB6 (AB) 

221890: D6, Ad 

221292: (AZ) ,-(A7) 

201894: ‘ *-$1982 ; 22Ge012 
201098: D7,Ad 

QS1S9A: a ; #52001 , $2046 (Ag) 

QG1BAG: ; ++S$Q@0C ; @8O219AC 
OB1SA2 : a : $@QQE (A6) , -(A7) 

QO1GA6: : D7, -(A7) 

OO1A8 : oe *-$0168 } POCOOF 4S 
OG1GAC: es SFFF2 (A6) , -(A7) 

201EB2: as *-S1G1E ; eageoe92 
@S18B4: ae : SQQQE (A6) , Ad 

C188 : Pe. : #52001, (AS) 

@S1 SBC: : *4+$9028 ; CCOO1SE4 
O@1QBE : a : $FFF 4 (A6) ,-(A7) 

OB1SC2: ac SFFF 4 (A6) 

OB1SCE: Ses *-$1874 ; eeeeeas2 
OB1BCA: ais ; SFFF4(A6) , A 

QB1SCE: wise : $9015 (AB) , Da 

2218D2 : : : ++ SQQQA ; @@9@19DC 
S1BD4: : ; SOQGE (A6) , AD 

@S18D8 : (Ag) 

@O1DA: Be *+S$Q00A } P2C019E4 
@818DC: . SOQGE (A6) , AD 

OO1BED: ~~ #$228E, (AZ) 

SO1SE4: Gate ‘ SFFF4 (A6) ,-(A7) 

SQ1BES: see *-$1@DC ; soegegec 
QB1ZEC: io .L (A7)+,D4-D7/A3/A4 

OO1BFO: AG 

OO1BF2: (A7) +, AQ 

OO19F4: A eiate ADDA.W  #S222A,A7 

OO1SFS: : JMP (AS) 

QO1SPA: : AND.W AT, D7? 

SO1SEC: TRAP #59 

OO1BFE: ) UNLK AT 

901190: ADDQ.W = #$1, D5 

@01192: Be ORI.B #54E56,D2 

O21186 : we Ssss 

@01128: sade MOVEM.L D4-D7/A3/A4,-(A7) 

GB112C: : MOVE. $2228 (A6) , DS 

281118: MOVE. DS, Ag 

@01112: MOVE. (AZ) , Aw 

@O1114: & MOVE. $20G4 (AS) ,D? 

601118: MOVE. D5, Ag 

@O111A: j MOVE. $0004 (AS) , De 

@O111E: get BEQ *+$029A 200013B8 
@B1122: SUBQ. #51, D2 

@B1124: BEQ.S *+$9928 2@@@114c 
201126: SUBQ.W #$2,D2 

@@1128: eine BEQ *+$62CC @OOG13F4 
@@112C: SUBQ.W #51,D2 

@O112E: Seed BEQ *+$039C GOOG14CA 
@81132: SUBQ.W #$3,D2 

901134: Gin BEQ *+$Q2CA 000013FE 
281138: SUBQ.W #56,D2 

@0113A: BEQ.S *+5Q032 @620116C 
@8113C: SUBQ.W  #$1,D2 

O2113E: g.-- BEQ #459282 ; 28801349 
@@1142: SUBQ.W  #$4,De 


@ Apple Lisa Computer Technical Information Page 0053 of 0057 


@ Apple Lisa Computer: ProFile HD Communications Protocol 


-§/28/91 12:53 PM HD:Lisa Device Drivers:S YSTEM.CD_PROFILE 


@O1144: . , *+SQ1D8 ; @2001314 
@G1148: a age *+SO83BA 28201582 
@S1L4Cs DS,A@ 

O@SL1L4E: < (AS) ,- (A7) 

081152: ee *-S195E ; PSCISF2 
@G1154: cake SFFE4 (A6) 

201158: DS,Ag 

@0115A: (A®) ,- (AT) 

@8115¢C: DS, - (A7) 

OB115E: ' *-5$1264 3? OGSLOSSFA 
991162: . SFFE4 (A6) , $O@@C (A6) 

@21168: * *+SQ3AE 7 ©@@81516 
@@116C: . #$028D, S@@Sc (A6) 

@21172: . #$oe2e2@2e0,D4 

@1178: Bg -(A7) 

@Q117A: ‘s #$2038,-(A7)} 

@B117E: D4,Ag 

@G1180: e (AS) ,- (A7) 

281182: . SPFFS (A6) 

@O1186: ee *-$115C } COLCSS2A 
@09118A: (A7)+,D@ 

@2118C: ‘ *+59184 } 82601319 
001190: - SFFFS(A6) ,D6 

031194: D6,A4 

281196: DS,Ag 

@81198: (A@) , A3 

OG119A: D7,Ad 

@B119C: ! “ SFFF@(A6) , $0204 (AD) 

@S11A2: B $@@98 (A3) , SFFF8 (A6) 

OG1l1A8: $9033 (A3) 

@S11Ac: 2 *+ S050 ?} BSSSLLIFC 
@S11AE: Pp #S7E,D02 

SS11BS: De, - (A7) 

@@11B2: é #$2SS22000, -(A7)} 

281138: *-$12A6 7 0200112 
@S11BC: s ‘ $2832 (A3) , D@ 

@BG11CS: a De 

@G11C2: 7 De 

@811C4: : #SQCeC4920,-(A7) 

@G11CA: D2, - (A7) 

@611CC: *-S190BA + @@G80112 
@811D8: (A7) +,D@ 

@011D2: : ; (A7)+,D2 

@011D4: * ‘ « #520202201 , D2 

@@11DA: " $2833 (A3),D1 

S@S11DE: % Di 

SB1LIES: ‘ #$98@¢6,D1 

@S11E4: < Di 

@B11E6: * . Dg,D1 

@O11E8: D1, (A4) 

@S11EA: {A4) , $004 (A4) 

@@11EE: a $@ae4 (A4) , D@ 

@G11F2: #$1@,D1 

PSLLP4: ‘ ‘ D1,DS 

OG11F6: D@, SFFFC (A6) 

@O11FA: . *+$023B ; PBSC122A 
@O11FC: #S57E,D2 

OO1IFE: . D@,—-(A7) 

G21296: rf #S20020000,-(A7) 

@21286: *~-S1OP4 3 G8PGS112 
@G12GA: . . (A7) +, D@ 

@B129C: * #S2O2SD891, DS 

@@1212: 4 D@, (A4) 

@01214: . (A4) ,D@ : 

@21216: ‘ » #SSOLPDDADSD , DS 

GB121C: 7 : D@, $@@04 (A4) 

@G1222: : ‘ $0004 (A4) ,D@ 

0G1224: fs #$4,De 

921226: au? * D@, $SFFFC (A6) 

@G122A: $0228 (A4) 

GG122E: ca . $2O2A (A4) 

201232: . $0236 (A4) 

@@1236: ie Pe $0222 (A4) 

@@0123A: ea . SFFF'S8 (A6) , Ad 

98123E: 25F8 '!1..%. “ #SPOSO2SFSB, $OPS4 (AD) 
01244: et 
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@B1246: ’ SFFF8 (A6) , Ad 

QG124A: ' $2212 (AB) 

OBi24E: ' $@@1C (A4) 

@G1252: ' #SQOQA, SCOPE (A4) 

221258: ’ #$0003, SQOOF (A4) 

@@125E: ’ #52021, $008 (A4) 

201264: : $0033 (A3) 

@21268: *+SQQ0A BBO1272 
OO126A: ' ; #50021, ~(A7) 

OG126E: a *-$11B4 PISBABBA 
@21272: Bg -(A7) 

OB1274: D6, -(A7) 

@21276: : (A4) ,-(A7) 

01278: $0@04 (A4) , -(A7) 

QB127C: SFFFC(A6) , - (A7) 

221288: *-$8560 7 eeegan2e 
081284: _ (A7) +, SFFD6 (A6) 

@21288: $0033 (A3) 

@B128C: i *+$9008 7 PBQS1294 
@@128E: Bg ~(A7) 

221299: *-$11D6 7 GOCLOOBA 
81294: ' SFFD6 (AG) , SO@2C (AG) 
@O1i29A: ' SFFD6 (A6) 

@B129R: : *+SQG1E 7 @2@12BC 
OB120B: : (A4) ,-(A7) 

@B12A2: *~$Q3A2 7 PCOOP AS 
QB1L2A6: ' $FFFS(A6) , - (A7) 

OO1L2AA: D4,Ag 

@@12AC: : (A@) ,-(A7) 

QQ12AB: *—$128C BBIBLB22 
@O12B2: D7, A 

OB12BA: : : $0204 (AB) 

@O12B8: Hid *4+$Q25E ; 08001516 
OB12BC: ‘ #320202 60S, $0022 (A4) 
@B12C2: 

BB12CA: i) 

@B12C6: $$00007530, $9022 (A4) 
@B12CC: : 

@B12CE: D1 

@B12D8: : D1, De 

QB1202: : *+$2208 } @@OV12DA 
@B12D4: 2213 ' $0013 (A4) 

OB12D8 : *+$2938 20091318 
@Q12DA: FFF SFFF8(A6) , Ag 

@B12DE: 2022 $0022 (A4) , De 

OB12E2: ZOBS ; $0208 (AB) , DO 

@B12E6: FFF8 SFFF8(A6) , Ad 

O@12EA: 204 ! DS, $084 (AP) 

OO12EE: @013 $0013 (A4) 

OB12F2: *+52018 OOOO139A 
@Q12F4: o2a8 ' $0208 (A4) 

OB12F8 : BOV2 ' #$0022 , $@O13 (A4) 

OO1L2FE: FFF ' SEFF8 (A6) , Ad 

221382: OO14 #52014, $0212 (Ag) 

@21308: *+$8908 7 28061319 
OB13@A: OSL #$00O1, $0213 (A4) 

281318: S204 . *4$0296 } 02201516 
@B1314: D7, A4 

@@1316: 204 ' $0004 (A4) , DE 

@B131A: D6,Aa 

@@131C: : (AQ) ,-(A7) 

@Q131E: FBEQ : *-SQ41E 1 PRCA 
@21322: gaee : #$o9200208,D4 

@21328: OBA : $0004 (A4) , -(A7) 

@B132C: D4,Ad 

@@1328: (AQ) , - (AT) 

021330: ECF2 : *-$138E PLBDAL22 
001334: O04 $0004 (A4) 

001338: ga : S@QWC (AG) 

@B133C: @1D8 *+SQ1DA 28201516 
981346: D7,A4 

081342: OO3E : $003E(A4), Ad 

081346: 2018 ' MOVE.B $2@18(A@),D@ 

Q@134A: EXT.W  D@ 

28134C: FFD2 . MOVE.W D@, SFFD2 (A6) 

281352: @802 FFD2 al CMPI.W #52222, SFFD2 (A6) 
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@81356: BNE.S *+$0014 3? BG2G136A 
@81358: PEA SEFE4 (A6) 

@B13SC: MOVE.L D7,-(A7) 

@8135E: : iy JSR = $04 1E 7 BOCIOE 4D 
201362: MOVE.W SFFE4 (A6) , $2@0C (A6) 
@G1368: BRA.S *+SQB4C 7 88001384 
OV136A: ‘ MOVE.L $OO04 (A4), D6 

@G136E: MOVE.L Dé,A3 

281378: MOVE.L $003A (A4), Ad 

@@1374: . MOVE.L $8812 (AM) , $OSSA (A3) 

SO137A: . MOVEQ #591,D2 

@B1Z7C: 7 SUB.W SFFD2 (A6) , D@ 

281388: : MOVE.B DE, $@SGA (A3) 

@@1384: CLR.W $2014 (A3) 

@@1388: MOVE.L D7,-{A7) 

@0138A: : JSR *-$1254 + @8208136 
@2138E: MOVE.W $QO1A (A3) , $S@QSc (A6) 

21394: ; TST.W $@1A (A3) 

21398: g- BEQ.S *+5801C 29201334 
@@139A: CMPI.W #52801, SOC1A(A3)" 

@@13AG: . BNE.S *4+$020A COOO130A 
@@13A2: MOVE .W #52964, $2020 (A3)" 

SG13A8: BRA.S *4+5820C 06013B4 
O@13AA: . MOVE .L D7,-({A7) 

@@13AC: MOVE.W $@@1A (A3),~-(A7) 

OO13BS: . JSR *-$1356 PSBIOSSA 
@@13B4: BRA *+30162 2BO1516 
@@13B8: MOVE.L B7,A4 

@213BA: . MOVE.L $0264 (A4) , D6 

@Q13BE: MOVE .L D6, AZ 

@B13Ce8: MOVE .W $291A (A3) , SO@SC (AG) 

@@13C6: sige TST.L $0916 (A3) 

@@13CA: . BEQ.S *+$821C 3+ @@OS13E6 
@@13CC: CMPI.W #$028E, $@1A (A3) 

@013D2: A SEQ DS 

@013D4: i CMPI.W #SFD69,$901A (A3) 

@@13DA: SEQ D1 

@@13DC: OR.B D1, De 

@@13DE: a BEQ.S *+$OBSB *; @22013E6 
@O13ES: MOVE .L $0216 (A3) , $@81C (A3) 

SG13E6: MOVE.L D7,-(A7) 

OB13EB: MOVE .W $201A (A3) ,-(A7) 

OS13EC: JSR *=-$1392 

OO13FS: ~.$° BRA *+38126 

OS13F4: F MOVE .W #$92AD, $OSAc (AG) 

OO13FA: f BRA *+$@11C 7 @@8G1516 
S813FE: MOVE.L DS,AS 

SO1493: MOVE.L 58206 (AD) , SFFES (A6) 

GB1486: MOVE.L D7, Ag 

GB1498: . MOVE .L $2OB4 (AS) , D6 

@B148C: MOVE.L D7,A4 

OO149E: : MOVE.L SPFE8 (A6) , A3 

@61412: i CMPI.W #$2202, (A3) 

221416: BEQ.S *+$200C OOOC1422 
021418: MOVE.W #$2291, $osac (a6), 

@O141E: es BRA *4+5Q0AA 7 @82014c8 
001422: : CLR.W S$O@ac (AG) 

@G1426: ne MOVE .W $8038 (A4) ,-(A7) 

@0142A: : PEA SFFE6 (A6) 

@O142E: a JSR *-S$13A4 5 OBSOSSBA 
001432: u MOVE.W $2022 (A3) , DS 

021436: i SUBI.W #SOSOE, DS 

@O143A: BEQ.S *+$200C CBSG1446 
@2143C: SUBO.W #55, D@ : 

@8143E: BEQ.S *+$2018 @0OG1456 
@O1448: SUBQ.W #$1,D8 

001442: BEQ.S *+S$28052 22001494 
001444: BRA.S *+$2076 @OOS14BA 
@01446: MOVE.L D6,Ad 

@G1448: One eke MOVE.L $81C (AB) , $@204 (A3) 
@B144E: . ; MOVE.L $Q@1C (A4) , $008 (A3) 

81454: 3 BRA.S *+$QB6C 3 @80614C8 
081456: MOVEQ #$04,08 

@@1458: MOVE.L Dg, $8804 (A3) 

@B145c: mae CLR.L $2228 (A3) 

@B1466: @3E7 ''|....' MOVE. L #$OSASS3E7 , $BSSC (A3) 
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@G1466: 2BeCc 5 

@21468: 42AB eee $2212 (A3) 

@@146C: 721 #$21,D2 

@@1l46E: 2742 .- D@, $2014 (A3) 

@@1472: 2046 D6, Am 

@61474: @C28 aleaee #SP2GA, SSVSF (AL) 

@B1l47A: SFCS De 

@B147C: 4498 Be 

@@147E: 4882 De 

@21482: 48ce DS 

@81482: 2749 a Dg, $2018 (A3) 

@01486: 192c anes $2216 (A4) ,D@ 

@G148A: 4882 . DS 

@2148C: 48C2 DS 

@2148E: 2742 . DS, $@B1C (A3)} 

@21492: 6@2C *k+S$Q02E ; BBSH14C8 
621494: 4AAB : $228 (A3) 

21498: 668A *+SB2GC ; GBOB14A4 
@S149A: 2846 D6,Ag 

@@149C: 117¢ oe #520CB , SOOSF (AD) 

@214A2: 6268 . *+SZ2OA 3} @OOG14AC 
@O14IA4: 2846 D6,Ag 

@@14A6: 117¢ efleses #52223 , SQSE (AP) 

@@14AC: 4AAB wav S@Q6C (A3) 

@814BS: 5é6Cce De 

@Z14B2: 4498 De 

@@14B4: 1942 -@.. DO, $@S16 (A4) 

@@14B8: 6206 _ . *+$2228 7; @206014C8 
@@14BA: 3D7C ated #52291, $@@C (A6) 

@@14CBG: 3F2E 2 abe SFFE6 (A6) ,-(A7) 

@214C4: 4EBA en *-$1432 ; POSBOSI2 
@@14C8: 6g4C a *+SOO4E ; @8S1516 
@S14CA: 426E oe SFFE4 (A6) 

@@14CE: 2847 D7,AS 

@@14D2: 2028 ae $2004 (AS) , D6 
@@14D4: 2846 D6é,Ad 

@G14D6: C28 a(n. #52092 , $2013 (AD) 
@@14DC: 6619 . *+$8912 ; 
@G14DE: 486E oe SFFE4 (A6) 

@@14E2: 3F3C ?<.. #$22@2,-(A7) 

@S14E6: 2845 DS,Ag 

OS14E8: 2F120 E (AS) , - (A7) 

@S14EA: 4EBA oe *-$@532 7} SPOSSLEBS 
OZ1l4EE: 4A6E oe SFFE4 (A6) 

OBl4F2: 6E6 +3208 7 @BOO14FA 
@@14F4: 3D7C Ties #$FD54, SFFE4 (A6) 

OO1l4FA: 3D6E cone SFFE4 (A6) , $@@2C (A6) 
OB1SGS: 6G14 Pe *+$2016 - + @6OS1516 
@@1582: 486E . SFFE4 (A6) 

@B1SGE: 2845 BS, AS 

@01568: 2F12 : (A) , ~ (A7) 

@B1SGA: 2FS5 : DS, -(A7) 

@O15@C: 4EBA eee *-$1412 } POSSLOFA 
@@1512: 3D6E eae SFFE4 (A6) , S@@2C (A6) 
921516: 4CDF Sie (A7)+,D4-D7/A3/A4 

@@151A: 4ESE A6 

@G151C: 2E9F . (A7) +, (A7) 

@@1S1E: 4E75 

@81522: D@52 . (A2) ,D@ 

@81522: 4F44 #$4 

001524: 5249 #$1,A1 

@81526: 5645 #$3,D5 

@@1528: S222 4E75 oe #$4E75,D0 

@G152C: 4E75 

@@152E: 4A6F FF9C mr SFF9C (A7) 

@61532: 4E75 


EndBlock: CSize: @@152C 
EOF Mark: 
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